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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin 
film deposition method by catalyst sputtering for 
deposit high-quality thin films on a substrate 
and a thin film deposition system as well as a 
method for manufacturing semiconductor 
devices. 

SOLUTION: This thin film deposition method by 
catalyst sputtering consists in arranging a 
thermal catalyst body 5 between the substrate 
10 and target 4 in a vacuum vessel 1 and 
depositing the thin films on the substrate by 
sputtering. At this time, the thermal catalyst 
body 5 is heated and at least one kind of gases 
among gaseous hydrogen, gaseous oxygen and 
gaseous nitrogen are introduced together with 
inter gas into the vacuum vessel 1 and the thin 

films containing the metals included in the target 4 are deposited on the substrate 
10. 
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y^y^ife, agRsu^y* y >?m. *yf^xs< 

yfVyffe, 13)V— K)\>m.*'<vZ V *tfay- 

[oo_65] ^■mm<Dmmnm^mcxoxm^.^ti^ 20 
mat* •yua^i/^^, jfrffc*^ 

* ('>&< ^fcy.^y y- (psg) , 4<d 
y-yy^-h^x (bsg) , ^Dyyy-yy^-f 
#7* (bpsg) w^-rtt^^r^-tf) ^(Drnt-yv 
=>y v ift->y=y, iift-y^y, ^{k^-y^x 

JV^ey b'y^ (dlc) n iMbr/us^ 

a, IWIsWV^^A«f«)»»tt||B|, y->y**xv, 

^y^fy, Ste^*^, tLWytfr, mt^vy 

^vmm&mmm. * y /fy-y y f--r k, * y 
fy-yyt-r k, f^y-yyfy K, * vyvuv'y f--f 

^>)i->y 3 ^XfiT A- 5 - "7 a - ^> y =i>-mfr 

b^S^JSSiBI, I TO (Indium Tin Ox 40 
ide), I ZO (Indium Zinc Oxid 
e) 0>3tf8tt3HI*fcl& S r T i Oa % (B a, S 
r) TiOa (BST) 9£>ft0itt4£ffK< SrBi* 
TaiO, (SBT),Pb(Zr,Ti)0 3 (PZ 
T) , (Pb, La) (Zr, Ti) Oa (PLZ 
T) N BaTiOs , LiNbOa , B u Tin O 
,2 (B I T) «OttR«fr*lie-?ft>3. 
[0 0 6 6] *3£9§<Z>St^3§ 1 v/V^Pf--^ 

^>p>/j:5I^i^ffl^50;i±, SB^ttAjfie 50 
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*J#T-*>5i:V>5*iJ;&#fc'5. fit*, -r/u^^w^ 
[0 0 6 7] 5 fi, 0 1 \Z 

ftfiffft5 b tt««r u 5 b fi, mm 

[0 0 6 8] tf&tefflft: 5 tt, 020 fc^-f J; 5 I', X£ 

[0 0 6 9] Sfc, **Wro*tEi ott. yi)3y, y 
/w-r.s.y-i^ -yyayy^vx^A, ~>y=i>*— 

'fyvJa^i, -feu->{LSIb\ «Efb*K5i> 

[0 0 7 0] 1S10I1 Jt££3§ l rtTpT»^/«c£ 
*g«e£2t'fcg£n, S^«S^2(Cj;i9||ftfi4«f*5 
^CQS§il?r|iSpItli: SixS. 0 2 0 tc^-f «fc 5 

6 ±ic*5V ^tiSil^ 2 i «fc 5 fc« 

[0071] i fct±, ns^asrt i \z 

[0 0 7 2] *«W-Ctt, Hftftfejffifls:5 h9-?*j 

5c 
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[0 0 7 3] ttz, "s\y9-7tiK 

9 , ^ y #yy m^mnmmm 5 omajhwk: 

fc^T, «rtMIEft:5<7)BJ»JRS:a*ft<««l O^e*. 
^rHi:4*. *fc. *^ y *y j^^icm:, f^ftfe^flss 

&<Dfi>}±.tfffltbtlZ><DX, Xs<y9 }) >9s<9 — %±— 10 

[0 0 7 4] £« 1 0±{c*K*^1-5 

ttfc, «VM^#:5 SrAPiftU. h 4 K^iftS 

[0075] imm2{cm^mm^x^t, mm&&m 

fflv*fc£#Kitt, SS101IIIJ, &JS$te 20 

$>I8I, &MSfcfe§l, #«tt^klf, ¥#&jR|£« 

[0 0 7 6] Sgt£&Jg£-fe7$ y***fctti»Mfc.$r-r 

[0077] :rt*, it *ii 2 x^o nm&&m t lx 

9>9^ *!)7"fy, ^DayfiSfcS, 
[0 0 7 8] £tz. ¥m#mttt. WLt£^y=i>, # 

t^f K> f^yi/l/t'f ffifi£m$HE£ 50 
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It SrTiOs , (B a, S r) T i O3 (B S T) 

a» mmm»mtti. s r b i , t a , o, 

(SBT) , Pb (Zr, Ti) O3 (PZT) , Ba 

t i o 3 , LiN« Os a»e>fc3Bt*i-e*>a. 

[0 0 7 9] LT, »ty^=|?A 

bf&b<oo h'&ta <ht>\> *-ftii>*—nn±&tt-r z ¥ 

mhtift^]} =>m+K* wmTtmxfoz 
co7c^r-feo-C'>y 3i/^cf3-e^r^ y Ttd^^-f x ^© 

fcfc*>y =vjftti^fiinfc ft 5 0 iot, ^^-v 
N'-fy^ (£A) ^i5TFT(DV lh Il^IS 

->y 3^»f ui»«i-5i«»«Btt»*^*fc«« 

[0 0 8 0] *S^3-x^f y^$tifc»ttj«Efl:5S:iB 
^Sr^ALT, S«l Oifc^ftw^ro^^^-f 

* ^s^i omw£9 »-~>9l, mmio±.\cMs, 

[0 0 8 1] **W-et4, H2g«»l t-lc, ^fs 

#*»6a«aifc^a!e< 1 1 1 «w±<affiS£ffM-f So " 
n* ttt*>. ^(omBitmm^^N* <r>mmm\z-t. 

ZZbfrX%Z> a 

[0 0 8 2] Sfc, £J|£#» 
^H* ^SS^ffiSr^ y-=>^U S«l oitcKfi, 

w<7>nm&tef&-rzz.btfX'Z2>o 



•1 



23 

[0 0 8 3] mbWFStt^, Sfctt**^, * 

4fcli7K«^^tS 
[0 0 8 4] #*B1-CM: % «B^3-r^^^$ 

^^AL, &JMfefblME, ffiftft^lR, %0!ttft0t 
[0085] r<Dir#, $.tzl*mm#X, 
0 ~4M»sjgjft $ *vr v t?, *J»#atc i o 
<£ ANttll fcfc ft 5 g?3f # x 4 fc I*** # * <o#tjj& 
[0 0 8 6] 4fc, *«WT?f4» f»tt«t#:5&, 

*fcr±-t95 y ^ ^izttmit^m^t Lx&mz 
^-^j^yvtzhntu ^m&m. &mmtmm, 

ftiitt, &b J* bib k<Dih&ti:<b^ 

[0 0 8 7] ^JUiLTii, ffim<D 

m#i%2X-\ / ^imffli&&m (9 hvris* 40 

Ltzhn uzkTs f&m&mmimtii ^tzmmmm t 

T*£S„ 

[0088] z<Dt$. m»mamui»isxxmam 50 
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[0 0 8 9] &««Sf?iBlc#ttlUfciRttjft#:S:ffl^-C^ 
[0 0 9 0] &jR*s*jBli*WLfcJRtt«Efl:S:ffl^T^ 

[0 0 9 1] 3SCS$«i flc^Stt^t* 

*#7>ic*pxt, -£.tz\t*.mnMzmz.x<g.mtf**M 

ftfc>&< b 1 liWofeMUt ±v\ r<o«t 

mystic x ixmrnx* <o-m^mmtmm-( ^-^n* 

i:^-C*#5o 

[0092] s*i«^ft:5 1 Lx^m^mmz.mm Ltzm 

T, Kffi»«irtlJ:#i*«»i-*. *fc Itio^i 

mjjxiatz\*mmtfx, xt&mifxnm 

[0 0 9 3] iftfi*^5 <b LT> &jH^%jBlC« 

mx-tzk. mmm#5mm&fflk£<ki,xmmmfr5 
[0094] w&<D'p-t£< t h*mw-$m 

t So M10 < b t ***S6lBJg 
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i§#$fcti:7 y{cl]>v*s<7 J*frbteZ>ft£ vmtitilt® 

[0 0 9 5] *HKtC^5^#ft:^ffiWi}ig*&fi, * 
H«lSSEfr5SrEfiLT^^y^y ^^{ciuapKi 0(- 10 

tffi»*h?^? (FET) (MI Sltt^S) 

[0 0 9 61 *%WX*iZ. M^m^l 

*.mjj*, ^tzizmmx'*, &tz\±mm#*, 20 
«i o©'>£< t^mwemtrnm^amm^ 

[0 0 9 7] £ibfC, «8fl"T?tt % *#^*fctti» 30 

L-cMKKff 5 ufc«i±fb**>f *y 

H* SfcttStt^SE^^-^O* -eWEJEfiiSr^ y- 

*fci±iten^, £tn*mm#x, 
h ms^M $ ixfc£& 1 0 w>/£ < t bnm^mfcm 40 

[0 0 9 8] r^J;?!;, **^*fc»±»*^^Sr^ 

< <t t > y = >mm<D¥m#-mk?- mmmzm 
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[0 0 9 9] *5SW.T?f4, *KI^*fc«:»3(lif 

xz&%;LxmMmftx%±Ltz.m&<t*.m'(*>H* 

Ms$.T.Uk, Zftbo ^LT, zro^y-^Vi/lgi: 

rromiroy-h^Ml^ggLT^^< £:t>¥#fl£g£ 
Wft»IWilJ:itttL-C'>4< ttl2©y-hftg^ 

iTFT^lfS, ±iey- M6SKM:, 

Mfls^ y 3 2ft > y =3 gBtfL^ y = ^k, 

[0100] *igp^ic#5¥#*^ec7)Mit*-feT'«, 

imn*, zfzimmxx, tLtzttmrniJ*, ^tz^ 
m%*&£-ammj}*, iztztemmxxtsxwmmtfx 
nw&zmmi-z, nmmte, -mj-^^^m^tz 
^■>^^^>y<^h^£^M^m^i\Hxwmi-?>c 

[0101] gtrt, St©ftw^ix.fc^ 

y^-r=. r>i, t«Ht <r> 5 *>^4 < £ t ^fti^- o 
[0102] BWE¥**fMStt, t#i^h7^^© 

tfMfyy^^Rta, moss, g-e- 

[0 10 3] *36Mlc«S**i*:fi«©»5i*-jSfett, -> 

y=r>^#fls:|gff, ^> y 3 ^¥*ttittUBiisgft, i/y 
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l"f (FED) ^Xvf-f^yK/^ (P 

dp) mm. **#y k* 

*3SB, CCD/MO s-iV-vHrv-y-^ff, a-tv-fr 
«!*ft:S6«XI±*Ka«li6fll<fw^*«:SBo»Ji{iffl 10 
[0 10 4] 

rt-ett^efefEi-srtas-etstw-eS)*. muz, * 
1-£ijSl oasGHSft** JKggMB& Lt©ft^ 20 

i rtwRif^fiEtca^g i o zmwtztz 

s> h 4 t ora ic ^ /■? y * y > ;T © 7° 7 xv $ 

-fr5fc«)WDCttll9 DCttlS9<75TE(-HS$tt 

xmxmk, Br£#Bfc:EI»*ftfc*Si 0O*ffi[cte 
[0 10 5] *W<0^-r^<l»i, #&3Rl a£ffi;tfc 

i/\ *«©#555K i a ft. *-+:~< i <D#%.mm i e\z£ 

IlatioT, ftV^lrt^lO" 6 Pag^l 
©JE^ * T*T(f 5 <fc 5 i-*fi£ $ ft 5 . 
[0106] ^(lOD-irT 0 ^ 2 14, >"/< 1 <DT%>& 

BicEK£ft-c*s»K ±ffi2 a^¥ffifcffM£fts :o 

±S2alCl«10^iftSj:5M^t^ 0 i 40 
*5> 1 0 SrU-fcT"* 2 <D±ffi 2 a fC*3ltCft«p-f 5 
-tH??"* 2©±B2 alC#m^&^£LTfT? 

0<O»Sr«««ittfit«ri-a*S;t»fflUfc«riSi: LTt 

Ay*. 

[0107] -y~fe:/* 2 (dtt, mm l 0 SrBfSilltKJp 
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s 0 t-^aaigictt, sfiioxiitt^2oi«i 
ay^s^e> ornate j; o-c, t-^«^« 

[0 10 8] &4b\ ^Jfli, 1M?7** 2 b 

*UTt>J:v\ fc— * 2 b fcKttfc^JfrfrlCtt, iMrT* 

[0 1 0 9] X, ^KtJSCT, iS»»cS«*?&aii-5« 
WfcRtt, £tfcifr££W3PLT<bJ:v\ ) fcfc, £Sl 0 

«r*r»«raifc£S*Bfci-itfi utf+ i rt-enwtt 
otrnffct-rn,^ ^^>^i»j£§, av^^^r 

[oiio] $e>tcsfc f-^^i 

Si 0{c*Srtjt|cj*g|«:lti-r.4:3SS^r*4:4«), ^Sttin] 
[0111] ^J©D Cti 9 It, mi <D?-^>/< 1 © 
SIS 9 a i'g^c^nSo ^4b\ DCti9lt 0^L^V> 

*IS5 trar-foi?, Dc««9*»e>-^oE«*iHr-r 
lets^tvSo * y— k • ^ m, itn (Dcti 
9) <D*-yy hmskft-X'ticniPft±i- 5r irfcBSit^- 

[0112] *09©^-^ y h4(4, mmum^£ 

[0 113] ^^SfiO^^A^3ICOV> 

&Mt. iawi'ixtt/c^m^tfv^y • y-^^/u 

X/^V^tSrtl^T^-So /<yT7*yu- y— t'</v-fS$ 
ilFMFC (^7D-3V[.u-H ICi <9 

[0 114] **»\ 7y^^A^3(4, n^srti^ffi* 
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So 

[0115] fcmx*^ #xmAM3&mi,xT/i>=f> 

Z-t, Z<DXs<y9im^£<0. 9~fv bfrbm?tf 10 
TK, 7R*-f g^*^, ^*^^-^^J;<9x 

[0 116] ##J«^lllffM^@S{4, v/^^/U^-y^ 

5(4, $Kl 0SBOi|[Sr±#i*TTho r n t o 

<Dn&<D±&*^feb1-Ztzito{cQim£tiZ>h<DX'ib 20 
So H^»rti{ci9ALfc*Si^, 

fc, XJ<y*9 >99-?y h4&mUm*±3-Z-£X 

y * y y 7 -©iij®^ £ t HI ^ ©T-fc So 
[0 117] *090>Hfc*«t# 5 tt % 0iJ;tf4\ ilt'^t 

4*#a»e>atf*ifciKc< 1 1 1 iwwirttf ) 

7v^^ (tvus-H?) =z~r-f y^Lfcfcw, £fr. 

[0118] #09<£>ft&ftfe8E#5 f4, *jB^-fe 7^7^ 

$tlT^Sfc&, y i^fK, ^-y-yh4*» 

fe Lfc»BtW» t KJ* L ft ^ 4: ^ 5 ttft Sr^Ti" S t 40 
WT'fcSo 

[0 119] Lfc^ot, f'-ir^lrt^BEJI^SrA 

^irt-estt^n-r^>o* as«£u Sfiioi 

^(DgHt^ (S i 0 2 , A 1 2 Oa , I n 2 Oa , IT 
O, SBT, BST^) <DHm*'*y9 V >Wsit&t 

ffittft^'T^^H" <7?a*t«l?$tlSo £«b 
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So h 4*»feJR* Lfc^lillffliSlSL 

[0 12 0] *ffi«:iMtXI4»b$-e:fcvy -> 
fcLTfc«tV\ r^i^icfll^-t-Srtlcj;^, 

[0 12 1] Sfc, 5 f4, &JR 

m (9>9^y L >, hyr^y^f^ /< 
Nl*fciiPi* + y 7^«*$t-> y 3 is, 7A- 

^lrtic, mmxx&mA-rz z t izxz taw 
[0122] ±mmmmm^, mm, ntzimmm^m 

(lMHzKT) , SfcttiSHftXSE (lMHziD^ 

t < 1 oomhzwt) , £tn*mm\zi&mfc&m (1 

MH z «T) XI4«Sft3i«t (1MHzJ;^#<10 
OMHz&T) (7°7X-7^«P^S 
JEWT) IrWLt, 'UTxm.mz.s<y9V >9t-f 

Ufa 5 (4, y 9 y V ?ViP(<»tyt£ < £ fctWfcjSW 

f^^ttS X ?(c&oTi^So 
[0123] -t LT> Hf)i5||RfefeiE^*/uy- 5 b 

«lBg{c«^$nTV^S„ tt^^/uy- 5 b <£>!Sfif4, 
El^L^V^lf)«l1f(c4oTfToTV>So IE«J«l«iL 
T(4, 9*mm.b LT, ^©ttJ^Jttlcf-^- 

ERU rlLbco^T^H^-^-tirT, *— ^ (f— 4?* 

(^E^gT^pi) T'EasmsiiL^t), #a©«^c*ffl 

v^Sr t^pj^-e^So **J, r»tt*E#5«u ISio 

T\ X^lOroififflC, ^Jx(45 cmgfil/cf4eiCldg 
[0 12 4] 4fc, H2ti*1-fHtt«E#5^f4, ffi^-T 

Sffl (0<t> T-f4fc&(c-fiB-t-Si2) romr^F^SP^b, 
««5 a^gaS$iiSS<jai5 b*S3gWU-CV^5. 
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sae»5bSr^L-c, wins at>bmm##£i&tL* m 

El 3 W5Sar^1-J; ¥tiWfi:3ef 3<fc? 10 

xmsti,xh&\<\ 

[0126] &:Jb\ ^^iftttiifr 5 £ffiB§Hh3 i: # , 

[0 1.2 7] jjfcwi, «»OfftttJSEfls5*EB41-5 4: 20 

[oi28] $ h n&komimft 5 1 
zfo. &t£ZM#<Dmmmft5&mst-rz>m&tLxi> 30 

[0 12 9] $^(C^fc, 0 7(C^i-J;5(C N ^iccDf^ 
[0 13 0] #0!lfc*5tt5tt»±, j£at*jlE*V^i5SSt 

[0131] roijc, *£^irtfc«*wj»ttjtt 50 
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[0 13 2] r©J:5fcj»«W(E#5H:, W*II*U 
tiaMftb LXh «tv\ 

[01 33] *«T?f±. 0 1 fd^-TJ; 5 fc, y 
ti, *-^y h4J3j:tjq»ttjift:5(0|III«rai»fr'5fc*f> 

mnz.^-rmMm&5 k*-y>y b4 k(Dr$<D&mt^ 

[0 134] *W»»«flc:*iv^T, •>'ty#-7 
7)^01 |i*-t1RttjKft: 5 k9 — fv b 4 k(Dffl<D®.mz. 

[0 13 5] WJ©v/t7^- 7(4, X^y^ y 

m&5 k9—*?y b4 &03|R|^&%9BSt^S. v'-V y 
^-7^^<75j;9(-fll^-r5^«!:(cj;t), ^y^yi/ 

[0 13 6] *BSJro->+ y^-7tt, *<D9—f y bM 
■5 (c«^;-r ^> r i: (c J; "9 , ^.^y ^ y V^M^M^tt 

[0 13 7] ^©^(HffM^gS^io-C^JFM^ 
fT5^y^y V^tt, *B^^#Sct3V^T, tm*s<y 
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t«. *K*/i'y-2^'f-r^<-irt*©iWls 
[0 13 8] #36fl<&«f»<&-oi±, ±Bo±54jifc|(E 

A-rst, jsttflsMfc-fa-^H* irj; 9 serous 

ft L/c 9 * y -= L/c 5 1-3atffiMJI£fT 9 Z. k # 

■cts. r.<z>«kytc\ £««is«:8yiiLfc«fcjaR£fT 
[0139] &mx-i*. mm.i (XD&mtc&n&xf? y 

\C «fc 9 , ^tt^ft: 5 ©WfcfcB*, 5 <0«fbWf 

[0 14 0] *fc, fiKR-r5R«>«a{Cj;oTtt, 7* 

=r^^^*t^*^sr#ALT, mmmm^^y 
o* -essi o^ffl©^ y-->^£tf5 

S„ fcfcL, g5*#xi7k«#*ite, JtESSSlrtfc 
lslB#(c#AL^v>J: 5 (c-t-5„ 

[0 14 1] ^LT. *t*tft»ajStt, ±E7K*^f 30 

9 , SfaWiBirXtriftS-CrtlBISrff ?ct 

fc€> 0 jwt, mi onmmi 9%mmLx, lairo&it 
[0142] gio Tb^m 1 9 \zvrf#xmAtemi*. 

BuStLX, 7;U=r> (Ar) lfX<Dmc, KM 

(h, ) (Ni ) (o« ) ^<7? 

'>£ < <h tV^-f 1 *&?-ir yy< 1 F*3(c#A-T 

•StWC'foSc 01 OMil 9fc*5I^T, T)V 40 

=*>#;*5rAr , ^*^^^H 2 , SS?;#.x£N 2 , M 

i, iftv/y^yMSiN, ^fk->y =^ii^s i o 

O* ^ y-^^^i^-To 01 O7!/S0l 5 

zjj^m-xrMK^xmmirz, 

1 0 i 4 3 ] m i o <DtfxmAMmi*. 
7wr^->y^^ ¥^->y=^ ^y^At 50 
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= ym&Bf&i-ZM&<D#xigAMm*7F-th<DX'i) 
5o :o@iom j&lH&fT 5 ituSHc, skio©« 

S*fC*5 9. Z<75^CD;fc*#*&t>*7^3*>#*<D2l 

[0 14 4] 01 0<DtfV v/ynyi^fSi^l: 
fi, ^•7h4iLT 1 ->y 3ya>64i#-^y h 

>y*Lfcfc©» ifcfi, Sim$i3:f:->y3y^ 

[0145] ifcfc, £Jg (?>^fy, *y7f^ 
•>!)^, Ni*fciiPi*t y r^ttv'y 3 

» d»6>45lRttJSEfl:, *fcli-fe7 5 y y-**fcte£Ht; 

*4 m^ftt lt^ji (y-^*x>\ * y 7f>, -> 
y = Ni^fcttPi^^ y 7»tw->y a ^) 

T, ^®^B(cSttiLfcfite^*ffl^S#^(cfi, 

z©^««, v-y ayjtd^y^fytfctt^yy 
[oi4 6] -twaftfi, aTroa^T'fcs., i-/jct> 

^, ssi o±(c#y ->y = v^^ii^-r 5 *0iJ©^ 
^, ^-yy htttmK&mxhz^v > 

y a^lcfiAU-Ct^HtiraJBro/Jii^^^^vSfc 

§ tvx t «M4±raja# «: v > i» e> x h z> , 

[0 14 7] 41\ ^FS/Toy- h/</uy^iiLT^-t 
w<lrtlc«Rl OSrJRAL, -y-iry^ 2 Ic«g-r5 0 
r.w<b#, ->^y^-7^, r^ttly .b-fSo 
■C, Ml a«r»f£$-&Tfi3l$S:fTofc«:*:§|#fc 
tT^\ ^-t^lrtSrBf^ffi*, ^!|T*H10" 4 ~l 
0" 5 PaSf#at5. f-feT'^ 2{CrtjS^^/ct- 
^ 2 a &»f£$-fr-C£« 1 0 Sr^f^a*. *0iJT*{i 2 0 
0~5 5 O'C^T'JPfli-Sc Zro<t5(C, £«10lr*P 
^■rszi:tc«t9(R^x(o 2 , H 2 O, C0 2 
Srffiiti" 5 Z. bftXi -5„ 

[0 14 8] ftfc\ SiM^fr5 t LT, iry? y^^. 
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[0149] mmMt 5 k lt, &m&$cmizu& Ltz 

^<lrt*BfSKffi*te«LT!6>6>fT5ifiW!6**>*. <B 

[0150] -t LT> #*j||A£ 3 ^Kl^ifC, *f 

SrBf^iaS, *0JT*li 1600~180 0°ClcJpfgi-r 
5c «A£ftfc*|?;tf*c7)-g|5f4, 5 

49, s«i o^ffi^pjjg-rs, ioettfk**>r^-^ 

h* tt, S£i 0<omMWBMZlnx^Z>jJx, 

%<DX\ Wfol 0 (O&ft ?])—->- ytfftfrti 

[ o i a i ] -hiao «t 5 ic, ^ v/< i rticTK*^^ 

V-H*kim-H*<n>mfeU*W.ft*:, lPa 
T fr=t^%Mz.ft-$- -~ l 0 

*/Ht%gg£-f£ 0 DCt»9a^Ct 
5i, fcASfrfcT/i'^tfxfc J; DC 

^li, M£fJ&U {fy h4i> 

->y a^^iVJl^-tt, yf-nzMh 

ti. mmmft 5 *$ * t>*s « 1 0 k tmm 30 

[0 15 2] ^V^lftlOSttZTfrrt^tfxkfcm 

ffr&£ft5c 

|0 15 3]M*7Lfc5), ^y*-7£ TOtt 
lrt2»P>7Vl^>#*£#tti-r5c ^O^t, 7k5iS#* 40 

#A^j;r>*^^5, mmi ooftfutitttu us 

Kit £ ft 5 „ t^)f, S»tt«E*5atf«ffil 0©Jp»Sr 
#JhU 5 o»SiJ, IBB04i^jllt4"CfiT 

Lfcatc, **#*0>*A*f$.U:1-.5. 
[0 15 4] TKKf^tt, *T«M*Stft:-C*>Sfc*, 

t*jRSrfTV\ a^^^-c-y-^-rsc :© 50 
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o, f-*>'*ift%iMcmmikg<t-rzzkzm±-tz 

i 0£&y £111% 

[0155] *0H-?{4, 0 1 0 »H^T**-r J: 5 /K 

[0 15 6] 01 iT*^-f 4:51c:, ^P->i)3V 

R^JRH'JC *##;*©*Ajt$:09x.ff 5 X 1 0" 2 

klz£<0* ritlll'lcasita, ft^lrt®7/^'W 
*>»»*^ili<*5fc*, SSl 0 ^©fcgBBfifcSrffi 

[0157] ii2, a 1 3 (C^i-^^^AJ^Ii 
(-o^TSffl1-5c Hi 2, 0 1 3 <DtfxmAJ&Ml*. 

*/Mg©g{fc:flg©j&®S£fr 5 v ^5 r k 5 

tro-CfcfJ, 012, 013(4, ^(Doh^mit^]) = 
>1&&Bf&i-zm&<ntfxmABM$:^-fh(OX'hZ )o 
2t*ll ^lli^fT5HU^f', S«l 0©M5r 

etttok*-i';*->'H* -e^ y-=-v^i-5#-a-^$tu 

*©*AJBtBa**$*i-ti^5. 
[0158] 012 (75Sm-> y 3 ^K«:Jg|fti-S»*lc 

V?^fflV^5c *ib\ te^fr5i:LTi4, *©I, iBiSt^ 
f^y^Lfct®, */cf4, Scffifc&fL^-frfc^y 3^ 

[0159] *yt, &m (^^f>, ->y =v v * 

D7ry, ^^^/u, NM4fc{4PM^r-t y T 

V, '>!)3y, *!)7'f^ 5=-^^, ^^^yw, 
fc(4P^dr-v y T**Mb£#->!/ 3^) Sr=i-x^>^ 

toLtz.mmMft&m^z>®£M*. z<D&mit. ->y3 

^■hL\±$-sif7>7-i/, ^ y 7f>, 9^/$ IV 

[0 16 0] ^(753^(4. ^TWii'JT'fcSc "T^^ 
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•7?^^ 5&m<n&m*m%Lx 
mts.1 o Mcmmztiz^m&tfhz. ^tcr^x.m 
Mtm5(Dmmt. humtmcmw.i o±ic 
mm $ nx h ¥f\t-tfflMv> & i/ ^mx$> z> h s 

K^ALT^ ^O^tttcS^^&^^^v^^fc io 
ft 5 <d«b<7>&JS £ LT, ^y^xr^ ^ey^v, 

[0 16 1] $"f\ ^FEl^(7>y— h/^ySrilLT^-r 
y/< 1 rtiCaSfe 1 0 &J&AL-, lUr^* 2t^fcft-f 5 0 

fifv\ ^■r^<irt^9rSJ±^), ^ilT-fiio" 4 ~i 
0" 5 PaST-fttt^ -y~lr:/*2(cftM£tt7ct- 
^ 2 a ^tb^$-yrTSfe 1 0 ^fifr^MS, *0JT*fi 2 0 20 
0~5 5 O'CiT-APSi-r-So 

[0 16 2] ^LT, #**IA^3£EW£-tf:T, £-f 
Srfiff^MJt, 1600-180 CCJCiPftft-t- 

[0163] ifEcoj; b (c, ^ w< l Mzimii 
&&&tiX\<*2>ftmX\ #**A3R3£ttf£3-8\ 7;u 30 

EE^St, *#!1T'H, lPaiL, T^^V^Xtr5t1-5 
5- 1 O^/l^/oSS, T^3>^>. 
i-M1--5SSf#*<7)ttSp5£ 1 0-2 0^/Uit%gJtt-T 

[0 16 4] ~~T\ ^^^<ll*l{C^^^^^A-r 

Sfciig^RLT, ffM$H7c^4> 40 

fi, ^*^^^^V/<lrttc^ALT, ^tt^ft:5iC 

[0165] D C«iS 9 a -Sr^VtC-fSo MA 

DC^Xvti <9^Wt;$H-5„ TjuziyyfX-y, 
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1 0lc»4SI*Lfcv\, 

[0 16 6] =f-\^/<>\ ftfc&tfZT/l'^ytfXiS&lf 

>yq>izio\,^x, sfiiosffi*5«tw-y y h4ti 
w$.mLx\^z>ti*jkx*foftm*? y-^v^-rs. 
[oi6 7] v->f y v At^m^-r^mtiyy 

> y = ~> y = ^JB^f-ft, f^ttj^ft: 5 tc «t >9 

yav^Jt®^^, 

[oi 6 8] ^KWTLt?), ->^5/^-7^ ren* 

ffij i:L, DCtH9 a Sr^-7|CLT, DCy^XvSr 
f?lh$-ii-5 0 T/P^V^"^iaJ;t>*^*'^(73^A^ff± 
LT, ^-^^/<lrtd^T/U^>^*3j;t>*^^x^ 
#HJ-f-S. ^ro^t, 7K*#^^A43i^ttl«ft5co 
*PlK»±tt«EL, U4fb<»ffiS«l O^ffiro^ y-=> 

tfiTi-**"e**^«r«i-r.i:fcJ:»), S»iM^ft5 
VSSi 0<7)AqS*i^ffihL, j»ttsjK#:5©aitis, ffiJB 

So 

[0 16 9] **3, *04t*{4 N y >^»T« 

IC *t^^A^liLTStei oro«I©^ 

[0 17 0] 7k*^^(4, Br«M4$Sfli:T?*)5fc«), 

0 , ^^r >y< 1 5 r t fcB&Jk-t-S 

1 0 ^rffii 0 ffl-r o 

[0171] *0y-m, la i 2 ©n^-e^-ri 5 s 



(21) 

39 

[0172] E!l 3t^tJ;5^ m^>V=>> 
**^(45 X 1 0" 2 P agS, Siif#*fil 0"' 

if- J: 9, fiEIH^fc&tt?), ft^<irt©7;i-=*W 

10 

[0173] 014, 015 (C^-Tv-V^Vw^^ 

^T^-tSo El 4W;tf*i£A^!!ll2, gft->!J3 
Srt^t^strotfei), ii4ii, ^«H©Kft 
fc5o rwiai 4{c(i, fiJcl^Srff 5 ftu^i-. 

#Aff^^^$tlTV-5o 20 

[o i 7' 4] @i 4<D&{fryy ^>m*Bf&i-ZWi'&lc 

fcfflv^o #43, ff&j$yS{fc5 £ LTIi > ^Offi, 

&JS £ -fe 7 5 5/ * * 3 - x ^ V ^ 4 HtfHfc; >r 4 m =* - 

x^V-^Lfct©, *fctt, acffl£Ste£-tt7c^y 

[0 17 5] tztzL, ^*>;<lftlcMmtfX*mAL 

Ltcmmmmmz-r. ®.m-rzzktfx*%t£\,\ 30 
[0 17 6] iktz, ^^iy^\^^mw^-\ >/<l 

14, ^tVW, /VM^A, £ (4 TA- ? = ^ 

jSIM^Hf^yo* ^^^V/nrttc^ALT 
t> 1 ftJ&^ISRU^ >/< 1 a^t^t: Lfc 

lffiffiftgfll4£{tL&V\ 40 
[0 17 7] £f\ ^El^oy- M^y&ilLT^ 
^1(*KC2«1 0£j$AU f~fe7°* 2lC«g-f 5 C 

ffv\ f-^^nrt^gifSJi^, *fiir*iii o" 4 ~i 

0" S PaJt«t5o 2(drtjt$tvfct- 
?2a ^l*^$*TS1S 1 0 ZffifeUm, &MX'te2 0 

o~5 5 o°c%xtomi-%<, r©j:?t v s^ioSria 
it-f^r ktfx$z> 0 50 
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[0 17 8KLT, #*jHA^3£»){^$-£-C, 

5 ^0fs^g, &mxiz 1 6 0 o~ 1 8 0 0 tcunsa-r 
[0179] mAZtitzmrnxx (o-^t. mf&m&s 

\c 4 5 f\^S^ 4. TIMmKfc \c 4 "9 st±^^ Jc 
yo* tte<o, mt&i o*ffi(cgjiti-s 0 ^rost*^ 
fS-f^Q* tci J: <9 , S&i 0*Jio«^-y-y h4(om 

mimmzixxi^jf*, wsi^n^^^^ 

[0 1 8 0] ±f2co4 ^^^/<irtic^^x^ 
«^$tLT^5^ffiT\ ^^^A^3^t)j^$^ T/P 
£^:x/<l rt(-^Ai--5„ "CDirtcoTyU^' 
V^^t^*^^roM-a-^^ffi^*, *^T'fi, lPa 
T^^V^X|'*j-r5^^^c75H:*^5~l 0 

^yHt%SSi:-r5„ ^w^. DCll9a^y|;t 
2>k. mA£ntzT/u=fyjfx}o£x*&mifxtt, DC 

mm-<*>l-is ^-yyh4(C^L, ^-^^h4^ 

bmmm+xhzmikisy ->^y^, -> 

!)3y|fl^y^Jl5„ z\(Dk%, y-Y-yf- 

7& ichztztb. -kirns}) =>yfr?, 

[0 18 1] ^•vyx<irttc43tt5T;w^>*>*3J:0« 
[0 18 2] DC^^XVififtlj^SliJ: >9^L7c 

[0 1 8 3] f$,mJ>m7Ltzb. "y\y^-l^i r^^t 
Hj i: U DCtl9 a Sr^"7(CLT, DC7°7XVSr 
T;U=i>tfx<DmA*&ikLX, =3-\y/< 
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[0184] nmmm<D? y -=->yts£xmts&>&fc 

(om^m <o , sis i o ^® <9 aa-r 0 
[oi85] 0 1 4 ©nn-e^-t «t 9 iz y m 

{kf9 => % sm<Dtiam, f&m*. f&mmz&^x, mm 

[0 18 6] £fc, 01 STvTtijt, mtisV^y 
R^pM'PIC, »*#*0>3fA*$:0!|;tfif 5 X 1 0" 2 

P ag£3;-t*¥M&-«t-t<b&v\ rcoi5(c«^1-5r 

jiT'ff2.r ftM\i*fa±tsm> t 20 

ft-5„ 

[0187] ftjo, Mtmt LX. S i O F (7 yBHfc 
•^y^y) 1, 1-/«C*3*jS i -FS-g-Sr^-tfS i O 

-yy M k LTI2S i OF {y ymfc's*} ais) £JS 

-F*g^-S:*Ai-5ri:lcJ:!9, Roifc^«*£ffiT£ 
tatom%©F (7y|) £^tr 

[0 18 8] Hi 0 71/^01 5 ^A^HlC 

EC, ^*JFM^tlfcSH*'>- LT, @10©^ 
WAff^T**^ y * y >?*ft 0 Z. i: (C J; 5 , ^ 

#5= $g|->!i3yM^77txt7^f->t^M 
$*5^-a-tC{4, M k LT->y =>^^fflv% 40 

[0189] ifc, Sfii o±(^ B B B tt-y-7r-rTii^ 

0 1 0©^#Aflt^^-^ y ^£ 
n=f ^dp-2/ + ^ft$-&5»^fi, ^-yy VAk 

*3, r©l(t*S*f-7rWTB£|i N ^ftKOjttjKCVDffiti 50 
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[0 190] -»;50l^:^&flH\ M^-^m 

^ro»M^ii^LT^R-r5«-a-w[ai 

tezmf&nmmzmm.isXf&m^-zWi-£<DMk l-c, s 
ft^ya^R, iwt^yayfis, ^y^y^R, $Ht: 

->y 3VRSrr<0|R^iittLT*K-t-S*&©^il![A 
WM*7FlT\,<nx&>Z>„ r©016fctt, ^RcOfifeR 

tlXit^Zo 

[0191] 016 ©*RH$:Ji&*-t-5»&fcW:, 

ictt, i?*Sr^^y^irtlca|Ai-5ro-C% £Jg/$s3?ffi 

[0192] *tc, y/< l rtJ&JMRJfctf?-* is* l 
»i, ^^vu^, t/u^-^a, 4fcfiT/us = ^^3 

^^r 1 rtl&jURfttff-'V W< 1 *|fcfl:*{bU4 
lSffirt&tt&fllLftVN, 

[0 19 3] ^IC, 01 6(^-r^f^^A©¥IIfitCo^ 

W<lrtlcSffii oSrIRAU iH-r?"* 2 {^g-TSo 
-Oi, ^-W^lrtSr^U 0 1 2 ic^-rSfFlHIftK 
t l5j«ro^HlT\ SIS 1 0 ±|c^b-> y =i vSRfcj&jfc 

s«i o±[c0f^RJ¥^gfb^y 3^s»Ra^rig 

<D&t)$:l0~ A ~10~ 5 PaSgi:-r5„ 

[0194] * (Dm, 0 1 4 ic^-rsiiifii^^ k mm<D^ 
mx\ mmi o±\zmit->v =>>mm*j&f$.i-z. mm 

^{c^-rv^lrt Sri/MRU f-^V/<lrt(OJE7Jtrl 

0 4 ~ 1 0" 5 PaSItf5 0 

[0 19 5] 01 0 ic^-rMKffc^ t 

hit\ mmi o±\ztf])is}) =tym&zjtM-tZo mm. 

1 o±(cE(f^RJ¥w#y ->y a^R^fig^jx^ 
^(cf 1 ^ w^irt^ML, l rtcoffi^j^ 1 

O" 4 ~10" 5 P aSS^1-S„ 01 4iC^ 

[oi9 6] mmi o±.izmizmm<offlti'V ^>mm 

^<lrtW(E7lSrl 0 4 ~10 -5 PagtirtSo t 

^^^.-r-y-^ Lfca, ^^>/-<iro*^^?iSi9> s^ 
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i ozwom-f* 

^K, >-R, Hfts-y y =» ^Uro^nw©! 

RSrfiJSRLfc&fc, jfe#fcJMR&fT5&5#*>* 0 IrI C 

10 19 8] 4*>\ ±|E#^K«)IS-Ctt, B1 603I 10 

«^LT 1 bJ;V\ 01 6CD^T'^-ri9i-s * 

ifRroj&RmK tfR»fc**#**fcl^*#*o*A 

[0199] Sfc, 017 T'^-fi 5 fc, #i5|R»/&R 
fie, 5 x l 

0" 2 RaSKit?^**, £*#*0>WA*«r0!|jl 
tflO" P aSSi-C^^tTtSV^ Z<D±oic 

[0 2 0 0] -7/i^-^w<Srfflv\ g45*&$ 
«5*BtSr#^ + ^rt"e*W-f5»^-efc5H l 8, 0 
l 9K*"f^#A«»;:o^TlllW1-5. 018, 0 
l 9 ©#*igAJ£i£{i, M43*&j£<£>?gR&#^;'/< 

y=»fR, #y~>y^R, mb^y ^R&r route 

*Ri-S»^<Z)^^*A^ffiSr*i-1>«)-Cfe5. r<D0 30 
1 8(cf±, #»Roj«IKSrfT5iI«^, £«l oro^E 

[0 2 0 1] 018 ©»«|JiSrJgfifc-t-5»^»i, H££ 
SliU, @ 3 2 Cf fvyUf f ^ ^*t,45f 
^lSrfflv^S. 03 2fe^-|f£;g#§iroflfj&*3j:t/ 
£Si oroULAtLO^MRSffco^-cWu &Ki¥i£-t- 
So 0 3 2 £*H"J|£§» 1 tt, 4offl^<^9^ 

-tn^tt^i^-ir^, i2f+W<, f5 3^-r>-^, 40 

[0 2 0 2] 018 {C*1-»£"CI4, $ 1 3-*>'<x°m 

y =>RSr^-r5= 

[0 2 0 3] mt'>V aVRSr^K-TSlBl^-Y'^rt 
SSflsfy fcfcS^-yy h 4, Ifefc '>!>=> 
^R£j5icR-fSS$2^V/<, 36 4^ + ^rtfctt* M 
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<£>9—fy b 4 k LT, ->y a^fcii^-yy h 4 
Srffl^TtJ;^. fgl^^<~fj|4^-r^l-«, fR 

[0 2 0 4] 4*d\ llft^, 13^+^X11 
[0 2 0 5] fc*J, 4 o<B^+ 

>Rt 4#gt^R$ns^b->y ^^Rt^> i^c^ 

[0 2 0 6] &(e, 018 te^tf^Aro^MIteoi^ 

#ae, mmi 0^^i^^>/<rt!c«gA-r5 o rro 
mm<Dmmx\ sisio ±(c^fb-> y =■ vs$R£jfmi- 

[0 2 0 7] £$10 ±£.ffiTmm<0&{k*s V =• >^R 
^ffM$tt/tm. Sfil0^l/-> 3 yl2 7^ 
L-C»2^ir^|c|ftAi-S. n<Z>«L S2fty/<rt 

&#stu mi 4\c^i-mmm.wkmm<D¥-mr\ mm 
i o±iegg{bv-y =»>»«t«rjgrii-f a. 

[0 2 0 8] llio ilcBBeBWroHflss/ y =» vj$R 

ifiio^^-i/ 3 yi2 7^ 

01 o(c^i-sfriEiftee^iwii«ro^)iiT% as 
i o±te#y ->y =>>nm&mf$.-tz>o 
[0209] sfiio ±\zffifemm<ntf y -> y = >nm 

f»B$L&fltz.1k^ Wfc 1 0 &±;< V—, -s 3 ym. 2 7 k'k 

mi, 0 1 4 ic t ^<7?^(it\ mm 

i o±[^b^y = >»*«r»d6rs. 

[0210] i«io ±\zmimm<owt{ki' y = ^^r 

&Mf$.£titc&, SKlO^ ir^u— ^3^2 7, 
^y7rf28, p-K-p-^i26^Ul|i 
olrl^ffi-fo 

[0 2 1 1] 4*5> ±fE#J&R©Ig-Cfi, |18©I 
»-e*i-J:3^ #^R«^Rhu, fifeRfp, ^Rmtc*3 
v^T, **^*fettil*^*-i&»«A-*-5J:5^ 
*f£LTtJ;^ 01 8<D&mx-7frf£o\Z y & 

[0 2 12] *fc, 01 9t?^i-J;5l', «-^R»R)cR 
t»ic» **^^*fcf4K5tl^©3lA**«s|*.tf5x l 
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o" 2 Pagsst^i^t, mk-#x<Dm\ws.*mz. 

flf^-TSr tic i; (9, fiKSI^i-feit^, ^>/<irt© 

[0213] &jo, frmx-a, mi 8&£vmi 9tc^ 
z.<d<$v yy =1 yf&cDixt) $ ic, s^>v^->iiis 

\t\ Zoym-B-it, B3 2©4o©^/<y^!ly^ii 5 

[021.4] gfc->y avB!«rijUii-s»i^^<rt 

Vit4:J*IBI"f-5f5 2^-+^/<, tM^-rw<rtiat, IK 20 
fcv-y a^bftS^-yy ^y v-y a^Srfig 

K1"3SS3^-Y>v<i*it;:M\ 3^**64*^ 

^-y^h4IC|±, 1E10' 5 atms/cm 3 ^ 
i, ^KIIIO" ~10 2 ° a tms/cm 3 © 

fc, £§-^fr©#y^y 3V«Sr*R1-4 »^-«>* 

flH&fc<fc ■v/vfft^Jrffl^tfftv'ya 30 

w&f$.m~fz>±.'gi<Dm'& tmrnxhy , mis, mi 9 

[0 2 15] rcD<fc9fc, 111 0 75^01 3, EI 1 6 75 
M0 1 9 (-*-r*lii#*<7)jgA;£fcfcJ;tfia 14,01 
5, Ell 6 75S01 9{£*i-K*^^w3)tA*jfeJcJ:*v 

fcit/* — fy Y4<r>%MU* (O2 , H 2 O, COi 

m <Dy-v-->y*i-z<Dx\ m&ntmf&m&Mti. 40 

[0 2 16] 01 0 75^01 3,01 6 75M01 

9(C**i-**#*0>i*A#ifc-TN±, *R^fiK1»tt»^^ 
•v>^irtfc**#*$r*ALT^*fcab, *Mfc£ft:5 

a. 

[0 2 17] *3t, 018, 01 9 (C^1-#*5|fEA*-i£ 
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*^fl*»*tr»S.w ft*. =^ 

[0 2 18] #«<z>S*K^j£§SIBSfcfl!^fciWS[ 

s*»t'T?3Ky ->y ^ymzmm-zm-kitmb lxm 

[0 2 19] *«©*KJBjfcfras©#JBt ^0 
Btj, #M-efii o~" ~io" 5 Paitftats. 

•y-fe7 P ^2(Crt«^ttfcfc-^2 a^^ttSfil 
0 Sr0f^S.g, 200-55 ot^-eicHM- 

So #**A3R3$riifE$-fr-C, v 

tei6oo~i8o o'cicjnf^-rSo 
[0220] r©i##A*tLfc**^©-|fiJii, ift 
f&Mfr 5 fc i 3 fR^HRiS*s i iflttifcRtf: \c i. <o mmt 

4[csijjgLT s m&i omm&&xfi?-yy h4&m<D 
(02 , h 2 o, co, m <d? y~--yy-& 

fro 0 

[0 2 2 1] 7-*i"<i?i\zAimitx&ytte£tix^Z> 
KMX\ #*#A^3£»ft$-t!:, 7;u=y)tfx^ft 

y?i!>mi£Ltz&mX% i/\yy--7* m®M\ t 
U X«10±^/<y^!ly^|!»t5. 
[0 2 2 2] ^/<y^y^^{±, ^©i5l-LTer 
So +4*3 ^«A^3*vf > ^A$nfcT/W3">^f 

T^/<y* y V^ffl^jgr Z><DXhZ> B 
[0 2 2 3] TyW^W^-^fcit/^-t'^-V^W^L 

< im&si±ictomtiz 0 *fc mttffi*5cote^s 
/^-\zx<o. mmi o$tm±x<Dmmm<ofimRxf£. 

[0 2 2 4] *'<y* V ^if^K^^Xh. 
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[0 2 2 5] fcjs, l&mx'<yfi V ^?<Dtz 

&tzitmmxx<n io 

[0 2 2 6] »*#*<0** (O^T?*^* 

* y HMttt#5j3j:t5^<y^ y > 
mm-t^^N* >y&nt>in&o 

[0 2 2 7] &m#X<Dfr$.-fc.l*&mtfX<DMC£.5X 

T % *R»tl±#^»<4*i*, BflsK*fc 20 

1\ ffittfeil-ftyo* (-iSK^ffl, «ttfl;$* 

K*fctt»k«asjgja$jxS t ^ 5 *]£#*> 3. 
[0 2 2 8] XSfflHtK^f^ftfAL 

^7XV(cJ;i9, *£$»ltfifc:f±, ffittfbMK*^ 

h* #*£u :©Sttft*i^tyH* KJ:M/<y 30 

* y v^sfffciis. 

[0 2 2 9] *^w^i;i5^ y ^y^i±, r 

ft, ->y =>-jfcii«!) vy =>'*fci4T*^7 7'^v' 

y ->y =>R©^aswri6lc*S4:i^5*iJ^*>5. 4 40 

[0230] nmki-&vm<Dnm&Bi&ztitLz.t& 

U l^^^/W^ifilT-r^o 50 
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[0 2 3 1 ] 09 l£^1-#*tfcjp&& 3 T*f4, ISitflWtf 

^7P-ay(.n-7- (MFC) M^LtftV 
s<lfii^m<i><DX'hZ>. fc*3, *fiaj-Cfl = *# 3 e a« 

icfll^StbTV^o W±<7)J:9(cLT, ffilO±l:# 
[0 2 3 2] &:fb\ *^JXii-^^7n — =iy h n — 7 — 

&Jg*-yy h©y • *x<y**rfT5 

^rSBi:*5o w©*fi£J8*-yy KDy Tty-j-f ■ 7. 
'■Sy^lCfctlfif, ->!)3yHi§^-y 7 h 4 Srfdfi 

+'5c*3*>» ^fkv-y^y, &{^>y=i>\ /tfy->y=i>< 

k&X'ZZo 

[0 2 3 3] *7c, »RO?^J«f4, El 1 fc^-TWRJISj* 

tiz>i>(DXhz a m2o\z^i-mmmmwsi-i, v± 

-7* 2 S^«^T^ -*f(7)#*ji|A* 3 irfiaftl!^ 5 
's-vyf— 7^Eg§ix5o :«->tJ'^-7ll DC 
i <7)r B 1 i-KS $tlx D C ^7 X-rJWB^g L 

§^^•rv^^, 0 ■y-feT"^ 2 Idtt, v-^%}Aimmwi 

icsi 5 Mtt fe^fcSffi 1 0 (4, ifftjii^ft 5 (omftrnz x 

£ffi7LZ£o\zffil&l.Xk^\ 
[0 2 3 4] Z<D£?tmj&b-fZZk\d:i9, m*. 

»4\ ft^i ft\z.mRmw.v>mmmft5frmwt2tix 
&<o. mmmft5±x\ ®.m&.j&icm&±zx^z£o 
**a-c t , u-^ 6 tmrnrnft 5 fc»^ -c*sft ztix 

^*ttf, S«l 0SrjRttjK*5liftoT»»$*ar i 

5>^tt[6]±-e»=>^ h^!>>^T*#5o <C*J, 02 0 
T^I-^JJlffMIIBSicjsVN-C'fcu El 2 7!»SEI 7 
LTtfeByl Lfc J; 5 4fR«&KflE 5 2r^ffl^-5 
Wf4^)liT'fcSo 

[0 2 3 5] f?<i«!^flE5 {4, iKttKflEfi^^ 
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mmftfr^y- 5 b mi4, *u/f>T*M^ti 
«rc*>9, rwii«iDiAffls»± % aac (dc) sfc 

f4£3ft (AC) *fc»ieiit{c3S5j(EtS*S-a:fc««|iJ: 

9«j&£*vr^6„ r.o±9/fioj»#a5 a 

*«E#5li % 0Silf 1 6 0 0°C~ 1 8 0 ox: (Mj&gl 
T) ^M?&£txZ>£? t/iott^„ 10 
[0 2 3 6] -t L"C\ ffiCMiklKflE^/uy- 5 bf4 N ^ 

«rf&fc«j*3ft-c^6. tt^ff^^y- 5 b offlmiz, 

y3r-t£&9tttf, ttSEfcalvu^- 5 bfc7> 

Lfc 9 , &*fcjSM£* A'*'- 5 b tCilM Ufcttffi^SIB 20 

(«sit*-ct>pr) xmmmm l/c 9 , tirot^^i 

[0 2 3 7] ftfc, «%(7>fRlttjK^ 5 £ £\ 

»l»5i, Ttt« (cfiS1- 5 nate^ 5 t <D ffi% £ . 

5 y ? >-^$tlfc^^^^x^ir-r^ 0 30 

[0 2 3 8] *^fi, *|R<0f»ttjBt*5*:5l»1-4i: 

[0 2 3 9] £ib(c, tt*ro*MUM^5«:Eft-t-5£ 
§\ 0 7lc^1-J;?(c, [PI— JK«<^«&»«tft: 5 SrEK-f 

[0 2 4 0] SfeKlSfc, 0 7 iC*r*-± 5 {£, Ift^i 
46, 50 
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[0 2 4 1 ] rroi^lc, ^-y l rttr.*»a>fRl»« 

[0 2 4 2] rwJ:5fcf»ttflEft:5lio^Tji % Bltb"! 
»«^4r«ffl-f6ri/jSnrtg-cfe6o 

[0243] mmm 2)021 tc&^-t, 

[0 244] 11 2 1 S 14, 

SSSt U©ft W< 1 ftlilKS 1 0 k 9—>fy V 4 
b<nmz7yX-? 5fcft©RFll9 b5r<i 
w<i*Hcj(W«W(9 S^-IhISS 9 d £d 

rftkmmxhz, 

[0 2 4 5] *«C0RFttffi9 b (4, 0 2 1 <D=f^>y< 
«ft«S9 c{Cg5«Sti5 0 4*5, RF«^9b(4, 0 

<r>tty— k • ^Kf4, r Ffil!9 b ro^— y y h 4 
£&Kgl$#£!f H(Ot*&»), RFB1S9 b^Pj— £gd 
8§it^fiBT-Cga^$ix6o * y- K • K»4, 
(RFti9b) 0)9 — Vy hffi«^-Ctt*iS«*1-6 

[0 2 4 6] ^(onuj&flm 9 c t Ltit, m&jfe-e 

^bHf:I«^yK©Mtl3. 5 6MHz, 

ros-a-Hsg 9 d (4, mm$Lm.Mk'kffik(D-(>'t°-9"y 

^•S^^t6fc*IC, RF«ffi9 btKiS«t«j|R9 c© 

[0247] mmm3) m2 2\as^^x, mmnmrn 
ms 3 (nmmm^^^xmmi-^o *«^*3^-c, 

Strfellli£0i|i:^g|JttlCf4l^-^^-Srf^LT, 

f- ty/<!a5ttl/i/-tv^ f-ny^y:? y ^ 
^fiT'fe9, h4C0±{^^a^l 2Srii^ 

6 0 K4t-y-ir7°^2i:w^(-f4, fKAfcttflcs 

~>^y9-7&§iw£tiz 0 zti&iti-omt, mm&n 

<Dffii$.kmmxhZ> 0 -r^hnyx^y^yy^li, 

mmkMmtm&irz,-??* hu>wcmzmmLtzx/< 

>y9!) yfXh<9. tt&frfflbt&lr**'*? jr y V;/4 9 
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l&tfM\<^k<nxhZ><, rfv— hDy^< 

'^yv/ili, ¥-tflVi<D?->fy F^ffll^^n h 
ny*/-?** y y^£i,^ 0 *0yw$Bll«£«si4, 
*-^-y h4«±|;M15i 2*mZ-Z>^k\'£. ] Q , 
y h 4 <75T(Cf4, El 2 2 IC^1"<t 5 (C^Rft^SS 

[0 2 4 8] yu-tv^ Nn^S^/^y^^gT-fi 

2&*^f4, #lxf4*T/i^y'<7)J;9&;!fcm#*<7M*>' 
fli£{Eil1-£o lot, e#^ffl^^^3^^->3-t- 
,u§J* y $ mmztt^X 9-¥yY 7-;<y?£ 

[0 2 4 9] 4*5, ^0i|Ti4, Ult L-CDCSK9 a 
<, DCM9 a<73f^<9(;:i^&«$>9 c, 20 

[0 2 5 0] mmm4) si2 stc^x, mmwmm 
ws<Dm3<nmmi\a)<"xm.wi-z>» ^wc^-c, 
mmmmmtmmmii'izm-n^itttLx, znmm 
z%m-tz>o m 2 3 ic*i-^m^^g s (4, 

>^SIgt4, -v ^ h n y ^ ^ y y ^fro-gf 

izmMx-hZo 

[0 2 5 1 ] *m<D?K!hW6 12IJ, El 2 3 tC^ti 9 
I:, St©MWl2a, 1 2 b £j&»e>*3 0 
51 2 a 14, 9—*fyY4<D±.\^ ?-yyM©±I 

^#Btf*, El 2 3\z.7n-$-£.oK9—?y Y4cr> 
&K4 b\zWrttz.Bf£21nZo tfcttttfc 5 f±, i^-fe^^ 

W£|4, 2Ufcfc|3 0>«fifci:ia«-C*>5. 
[0 2 5 2] 4*5, *^(|T*f4, ffijUi: LTDCffl;$F,9 a 

< , D C 9 a <£>ft 19 \C&m&W.M 9 c , S^HSg 

[0 2 5 3] (HJfe0iI 5 ) El 2 4 Kfc^T, *K&jftS 

H«tEIIJ6f!lil^«Sl3W^i4R-^^^#LT, *<nm.W 

zgw-fZo m2 4ic*i-mmmmusi$. *s>y/i> 

ft^fc J:^Ml3 SJ h*^y* y y^ilffc 50 
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[0254] *0tj-ef4, ay^-^i3(4, =>y^-^ 
fci-t©-c*>»K *&w<owmmfrt Lt3 y 1 

3AS«fife$*tS. -©it, SKI 0IC^L^**-(6]|C 

»«di(*:5 1 LxhM&ztiz^ y 1 

3|£fl-*Lfctt-*«:, 09*.tfl 6 0 0^-1 8 0 0°C(C 

[0 2 5 5] ^J<75»HffMgg S (4, fite^fr 5iL 
TtWj^^ixS^y 1 3 ->^y^-7t, n 

y^-^i 3«rJn?Ri-53 y ^-^ t-^«ati 3 a 

i:, i^l 2t^Ix.5. *<*|CD3 y 1 3(4, m 

ft^&AS. =^y^-^13(C(4, 3^-?i3© 
fiSSr-^SS, 0iJ^(4*l 6 0 0~ 1 8 0 0*C 

T, ffiitt&S) ic«i«fi-5fc»©3 y ^-^ t-^«K 

13a^S«!$il5. 3 y^-^ 13(4, =^-?t 

n5„ *fc = y y-* i 3icf4, 3y^-?i3(Dg 

[0 2 5 6] *^!|C753 y y- l 3»ifti LT(4, ^ 

^a, *->-y-/K *yyfy, *>y =^J:«?*5#i» 
p>a«nfc'>« <hi «©*m&-t? 7iyn 

f4*T/U5i-) =-7 L -<^^*fc{4j^ft^3fl=i-7 1 ^^ 

^yfj;*) 46»i»6>atf*bfc^4 < k 1 1 ffiroW, 
St^y^fy, FyTtf^^^fy, 

-So 

[0 2 5 7] ftjS, 3 y ^ 1 3 W*J$(4, ±te«j£ 
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[0 2 5 8] ##l<75=i y 1 3(i, 3!)^-?il 

nh- $ -it 5 r t [e * <o x f v -f * '< u y 

tfS«mc*l^*A«¥--*:f>i-#U EleXIS 1 0 ©SI 
B5Sl£S:±#$-£-tffl«2, 3 lefclf 5*i£tf>}i!IgO± 10 
fiESr^rt6i:1--6J»*«Eft:i: LTOWfilSrfi-rS b<DX3b 

«t»©*IR 0>»fc&l»Jt-t-s 1 1 > 5 fl&ttiftf*: t LT 

ma mmtttn t - * »-t 4 j: 5 u - t *> & v \ 

[0 2 5 9] (HJ£0<l 6) 025 tC&^T, *Wgj£K 
RSro^6©Hlfe0iJl£O^TifcK-f So *0d^*5V»T, 

Sr^B&i-Sc EI 2 5 lc*i-»RJgj*»[t S tts mitzt> 

9 iS-ftf, ac««ftt^ *«Eft*if«:fiO 
Sifi 1 1 1 lc*'< y 9 Srt <D7/u=f^tfx < 

[0260] 125 iZTFi-nm&f&mw s iig^o 

l 0 trAMF-f-SSfi^Ai&^ff 14a, 14 
bt, S1S1 0 5r£1gfcfciA*§Pl 4 

14c Srft-CS«fcJ6ii*«B 14c K&&-fZ>ti 

-5c h4i»R^y*jS[ll 4 c icof^ic 

[0 2 6 1] ^^^illlWeS <Dlbf^{CO^T|jiW 40 
i-5c $f> *Kfcfci&*« 1 4 a tc, ^Sic(75S1g 1 0 

ilt^o f t 1 rt^3f«ISS© 1 0 " 4 ~io 
" 5 Paldlfci, SSl 0£f-r w*lficD0E£ 

{4fii 4 c[c#iti-5c 

)VzS^iJ7, t fcmX* b toW&U* Sr^A Lt^^ y * 
y^i/Srff5c ^-^y h4 ■iHR^^y* 

1 4 c fc (7) m ££B $ *lfc»*«fls 5 14, J»^«PR 50 
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tmit«S:a c-c, *««©s«±^©*».ft atrial 

ffM£<Eif ^"5 i: ^ 5 f^fflSr-T 5, 
[0 2 6 2] ^y^yy^Ttfcf, Ifi^^-y 

ti&m 1 4 c *»e>HB*«©sKfc*ii*aj nbui 

«1 0£&ii1-5c rroS«fc«>ii*aJl 4 a 
^/<^^fiil4c, S&fcfcii^gBl 4 b'MD&jg.R 

r;ifix/^^eii 4 c ic&its y^sr, 

a«fcfcii^95 1 4 a fcfiM$$*i,fc«8(D£« 1 0 tco 
U S«l 0 &JR 9 fl-*"., 

[0 2 6 3] (Hi£#J 7)026 ICJS^T, ffR^H 

ta^mmmtmmumatm-n^HLx. znmw 

K-ny^Sag^tt^^s/^y >^g-Cfc5. *0>J 

sfii:iBi«, y v^e^-«-efe5c 

[0 2 6 4] 026 \z^tmwm^,mm. s 

1 rtic, mmross 1 0 ^f*»-t-5£EIfWS 1 4 d 

SEi 0— <o*s<y9 y y^Srfr^^^s'^ y 
Il5^fi5J;9t«)S^5„ 
5rttc(i x 0 2 6 [c^i-J; 5 |c, 9—7?b4b, SE 
1 0*«^/<y^ y >^^tt5£«^^s/^fiz:gl 4 c 
i:, !8«lRrtb*L5. MSSIMl 4 d <h^/<-y^ y 

mi 5t<Dwu*. mm^wim\ 6WP>H5. 

-V>^1F*3I^{4, Sffil 0 4rS^flf@l£l 4 d b&WL* 
s<y91ZWl 4 c b<Dmx*&&&j£-tZ>1ttb<D^M7F<D 

&m»m*&kifimtttr>ti&. 9-¥yh4b&m*'* 

yfiWB. 1 4 c ir»p B 1(c{4, 0 2 6 tc^-fj; 9 f&te 
^5*3J:t>*->^ s/^-7^ffig$n5 0 *«©fWBR 

ISSES t^T'fc5„ 

[0 2 6 5] *«|0»KJKric8IBS©tt^^oV^-ClftW 
•T5c *T> SfeSfS^l 4 die, 1St!c<73»£i ofr-fe 
y h-T5c a^f^Ki^-ti:, f-+^<irtSr*« 

L, 0f^KSS^l 0" 4 ~10" S PalCilUfcft, 
Pi 6^Mtt5i*lc, mmi 0&1f-*r>s<ify<n&m 

BtS^I 4di>?,Sfi^yi'ffiil 4 c \C&mi-Z> 0 

116^1*, ^^y^yy/ii5rtt*i^^ 

>#xb*3t#xb<DBk&#xt:mW&. iSioi 
^^•^py^ ISio^ SEST@Si4d 

[0 2 6 6] rroirt, ^-yyh4tHg^?^fi 

ti4c t<Dmc®.w£titzmi&m#5n, m#M8.fc 
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vm^mzmcx, mmm<Dmm±x<D^m&n±f^m 

[0 2 6 7] ^/^^Dy^TU:! T/l^Vtf 

m 1 6 zmrt, sis i o &s«rfm 1 4 d \cwt*w.® 

1"S 0 ~<7>S1SBt©S1 4 d k&foX'<y<?&.Wl 4 c 

wmmzs. 1 4 d t;§if^tifcis©ifi ioi; io 

o^Tft&ff?. -f-^T^IH^TUfcb, 1164; 
ffiC, S^gfg^l 4 d(Cg^^^#ALT^mffi!c 
ML, S1gl O^ffit^tB-To 

[0268] mmms) m2 7\c&\ l ^x, mwm&m 
ms<DWi8<Dnm&u^"Tm.w-rz> 0 *m\z&^x, 

z^m-rzo 02 7 ^-tmmmmm.si^ mwa- 

^ mmm6<Dmmti^^mmmm^^'y?vy^ 20 
mm, hmm7<nftmv-b*-vy?jmmmmxs<y 
vvyymwtmms mm^^y^vy^mmn-mx 

[0269] 127 (c^-f mmmfomw s j*. 
1 rttc, sic^ss 1 0 *&w-tz>mm5®m 1 4 d 

115t, x^y* y y?<D?E7Ltzmmi OfcgttA 
ftT{££H-SS1£ftr@^l 4 e£ffiz.Z£olcmf$.£tl 

s„ y y^Si 5rttc:«. i2 7ic^ti? 

(C, h 4 SllO^^^^^^jlS 30 

Ifi^/^y ^{igi 4 c i % ^istt^tvSo 
[0 2 7 0] S&SIM 14di:^7^!)^15 
<t (75^*5 £T>**^V* !)y^il5 irSISIIMl 4 e 

t<omiat. mm^i^mi 6 d, 1 6 efrztiztim. 
tt^ns 0 ^-v^irtfcttu isio?riwgii 

4 dfrbm&X/<y5>tiLS;l 4 c£i&TSMr@^l 4 
S e ^-yy h4 iS*£*^y*{igl 4 c <k<75^fc 

[0271] *m<nmmMi$.mw.s<Dmmc^^xmw 

■tZo *1\ S«fiMl4d[^ If $c<75S« 1 0 £1r 

U ffifen^moi 0' A ~10" 5 PafciiLfc^, 
pi 6 d£PittSi*lc, S$l 0£^^<lrt<75S 

Kifssi 4 d*^^/^-y^ y y^si srt-^ig-f 

•5„ S&l OriS^y? y Vi/Sl 5rt[cAo)tR#£ 
T\ 116 d£P^i65o 
[0 2 7 2] iroL ^/<7^y^Sl5rtlC*^ 50 
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* £31 A L Tlftte&ft 5 £0f * -t-ADift L fc« 
7/i^V<!:7K3ii#*Wig£#*£^ALT^£#*JI 

#J;lf4*l~l 0~' PattS. iffilOll 02 
7<7)££ft^££;ft,3i£4'<D*/<y*-{ifil 4 cT'* 
i) >^$tv5„ 

[0 2 7 3] Z<Dt$. 5 — fy\-4bW&*'<y$$L 

ii4c ^©^(ciag^tv^tt^ffsti, 
xmiamimcx. mmn<nmm±x(Di*mRTf!£)i%m 
m zim-t s t v * 0 \m z-t s o 

[0 2 7 4] IfilOli, Sffi^s^tegl 4 c £g 
"C, 0ffi£;frft^ii£;ftSo SS10*\ Xs<yy-y 

m. 1 0 £s«bt©s 1 4 e [atxa>rr s» mm 1 0 #ss& 

Sf©^ 1 4 e KtZ£\CA^tzm&X'm 1 6 e £Pfl#5„ 
[0 2 7 5] ^JCQpHiJ d-F'O^ ^iiBrftfeSU^ 

•ytyyymx'te, %mx/<y?fcnfrtis itioi 

^(DXs<y? y IfilO^ SffiBf®^14d 

^bS1SBT@^l 4 e [C&j^ixSii^T'&^tlSo r 
WS«flf©^l 4 d kg;fcXs<yf{iLW.l 4 c tC73^W 

mwii o<D®mRx*m®.i o^ro^^-y^y >-^^, s 

WS^l 4 d W*«f^4xfc1SiC(7)S^l 0(CO^TI1 
i^tT5o -ts<X<Df&mt>m7Ltz BPi6eSrHC, 
S«St@^1 4 eicSII#*£>irAL-CA5aElcMU 

ski o^sif)ai-r„ 

[0 2 7 6] (^JS«»J 9)028 l£*5^T, ffK^IS 

mimmmtmm&mzim-ft^zttLx, *a>nm 

«: W-f-S. 0 2 8 icvi-ffK^lftiitB S ttafl&feR 

{4, ^--ir^lrt^ JeJKw^-yy h4t, 1S10 

0^(D F4ih^i7© 
MlcSRttKft5i:^y^-7«:fitjL5 0 02 8 (a) 
. 14, ##J<D*-y y b 4 t hu- 1 7 Sr±#j&»& jlfcB 
-Cfc «9 . 02 8 (b) (4, h4ihU- 

1 7&«ta»e>ji.fcia-?ife*. *M©iHMStsro* 

«T'fcSo 

[0 2 7 7] *0t|©»RJKric8*S©iimcoV^-C»W 
-rs„ *-f. H^-l7i:«ftcS«l0Srtyht 
So itlla^lH, f-+v/<lrt«r#«i"6. 
^■■V W<lF*J>ii5i o 4 ~10 PacO^^giCjgL 

fen, *m#x&mA\,xmmmft5zmmumzi}am 

f-Y^^lrticz/w^V^^tTK^^^irroS-a-^ 
^Sr^AL, ^^V^<1 rtJI^Sr^Rlf 1~1 0 - ' P 

[0 2 7 8] fflS±l--*<cWP©»ll«r»J«i-«fc«) 
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/<y ^Jg^-S^SS 1 0 <D|£Bf*3"C[R]— <fc 5 £fBI 

[0 2 7 9] Y 4 t hU- 1 7 i<75 

Ml (-IBS £ *lfc*&*«tfc 5 (J, f»#tf RJSfc 4 Vf&mfr 

[0 2 8 0] (HJ£#I 10) H 2 9 SC&^-C stHllflM 

i£gs<£>3?i (XomMMlz-o^XWlW-rz* *m\zts\,* 
KWSrWft-fS. 02 9tc^T^HlffM^gSf4g^$S 

(c, RF*£9bi. r«DRFtt1i9 b <i:¥frT5>4 b 
t£RF|M?9 b<£>»£l 0 MlCttrt hftttt—V y h4 20 
h lki0Mft5^V 7 hi8i:, z<r>y<uyb 

s<y?\)yym\cmmi o&±y bztiz&wb?-? 

ji, ±fanjS0j i icmzmmBf&$iW.s kmrnx-hz. 
[0281] *m(DmmBtftmws<Dmmz^x3Lw 

-tZo ST, ^yM8KS»©iSl0i;t5'I«t 

fty^irt«g|[^©i o" 4 ~io 5 Pai; 30 
£ 5r#A-f-5„ ^UyM8*rH29 <7>£Ep 

t, Sfiiosr, ^^-^Dy^aisniAts. 

M 8*34tfg«l 0%®mZ-£1tt$i, X;<y* 

[0 2 8 2] *m<DMmmmmsic£tni. v 
1 stumps bm^mmi o&&m£it%fcbx'< 40 

mzmcx, Mmm<nm&±x<Dfrm%.xfi±f$.i&n<nm 

[0 2 8 3] ^y^>^7Lti, £lftfe£I#5 

mtfxmA*w±Ltzmc, tt^x^Au so 
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^lrt©I^ot/<l/y h 1 8*3it/S^l 0%m 

[0 2 8 4] mmmi n 1301:^^, mgdt 
mw£«n&T5„ H3 oi^-rs^M^ss(4^y y 
[0285] *m<Dmm&i$.mw:siz, ft^irt 

I'. SH0^)ft51W/^2 0 1 ft^lrt 
Zm-fe<DMM\Z%ft1rZ>tz#>(D\i—? 2 1, **y91* 
mfe<»%iftX < £T£.-$-%*X~9-yv VAtmWil0b(D 

y-*y-K24iSii oi:(OMi-»«-e>nsfRttii 
s tmmx'hz* 

[0 2 8 6] ^flJtfJSSjjvU^ 0}4, 0 3 1 iC^T* 

Pi££tv3<b<D-C&<, RSJEM*, 0te$-Br 

ZzbtfX£Ztti<ni&W.bLXMi8.LXi>BL\ l \ 
/^lOtt, -trOflUBBi::, iaa(co# 3#c<©*Ei 05r 

ir«tn(i, #m»s«i o^g-rsr^^T'tsw 
mmmmmmmzrxDmB:^* bz&m-rz^b 

SS*^y2 0«roIU^Wi2 5 2r4>^i: LTHIteBltg 
[0 2 8 7] *«©»BBgsKSBsro»^lco^TKW 

s 0 f-+w< i rt^gf^K^Sro i o -4 ~io" 5 p 

StcJDSft-rSo ^•■^y^<lF*i(CT/U3 - 'y#^i: 
fett2 5Srcf^i: LT03 KD^\^\t.mU^. * 

[0288] *m<Dm<6$&i$.i£ms\z£inii, s^i o 
foWiRv$if$.i&n<7>nm<px0>iiffl.*:<R:m l, ic 
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[0 2 8 9] *'<y9 y y?tf&7Ltz&, *M*£ft5 

9, ss*^y2 0£^-¥>'/n7!i>ibSi'3W-ro 

Ofcol^T. IPHi©#)itll 9 fit - . 
[0290] *tt<Dj«Ki$j£§gKstt, 7- 

i(Ti,N), SJeEttftflt (Al), fibWR (S i 

o 2 ) , wMtmm (Ta 2 os ) & ^, mm?'(7<D 10 

[0 2 9 1] (Htt0Hl 2) @3 2|C*Jl^T, ftBBgjft 

timw. s i±, ¥m&<D$km^m Ltzmmm^mmxh 

ftwn- K • n j/^g 2 6 jb'i^<y77i2 8 i, ^ 20 
LAft-f SfcfeW-fe/^U-^a X^2 7t, 

swematmm.s knmt*i>&. 

[0 2 9 2] *M<Dmn.maX itJtvy V~<D?y4 
HJU i^#l4v P-FD'^i2 6t/<?7ri2 8t 

XffOo 7^<7>Ei>3fflL, wmt>%~T-tz>k, d-K 

6 <D X\ %7£Ltzm&Znz>ZktfX$;?>k^o 

5, t/<l/->3y|2 7, /<'>77i2 8, 2o«d 

So 

[0293] *m<Dmmmmws<Dmma^xm.w 

3 0 f-r l rt^Bf J9lffi*«> i o " 4 ~ i o " 5 P 

l 0 2 9 4 ] UNMC, 7^/^, 2 5ft£ lo<750^L 50 
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ftv^-fe-;/ HdlX^U hSria^LftV^— 
19, a- Kd y**2 6t-i»S^5 0 *tyh#B-K 

[0 2 9 5] n-KDy*Sg2 6as0fJ£0>SE£Si;:&i- 
5£, *tyhtt, /<7 77i2 8^g-Ct/^-> 3 
V^2 7(C^tt5„ t^V->3>-i2 7^t), 

[0 2 9 6] x^y^BffCii, >-^y hi: 7^^i:<£> 

[0 2 9 7] V/Sl 5[C*3ft5^^S/^ 

IJy^TLfci, hfc-tr/<W-5/a Vi2 

7, /<5/7r^28*STn-Kn.x^^2 6lC^< 0 
SSf#*£«AU p-Kd -y^^2 6 <75X££& D , 
*-fey hSrf-+^<l^«i«Jttl-f. -toft, 

[0 2 9 8] ft*S, *fiflro»IB0gfi£««S-Ctt, 
h-y-'*tyh (C - t o-C) ^iC5r«ffl-T5„ 

::-e, ^tyF-^-^tyh (c-to-c) k 
a, i^m%r^±-y h*#xeicjR«j#it5 i, 7^> 

[0 2 9 9] (2U£0i|l 3) i3 3MV^. ftMBBjft 
iiS©f 1 3<7)||J£0i|ICOV^TfftWi-5„ *«|C*3V^ 

-c, imntemkmm&matm-n^zttLx. z<n 
[0300] *M<omm&mmsit* is? 

5rtJc, H4 Sffii 0 k. v 

4iltl 0tWF^[ClfiiS$nfch7i/^«1S2 8i:, 
h7y y «S 2 8i^-yyh4i:©M I^ER § fttM 
mtftSk. *s*y9-7 k*mz.Z><> *Wo*ffl0g(fc 

sis kmmxhz. 

[0 3 0 1] *0iJ(D h7-yy«^2 8«, n««fl:*»C) 
ft 9, 03 31^1- J; 51-, h9y^««»l*$*tTV^ 

[0 3 0 2] *«|<0»K^«IBS itbtf, «t 
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[0 3 0 3] *0iO»R^J«§6«S Oftf^jCO^TRM 
1-5. X4S1 OSr-fey I- LfcSL 1 afcflsft* 

^y#!)V/Sl5rttlWtt5. 10 
/Ii5W:stSM»io" 4 ~io" 5 Palcii 

fWWIE#:5ftBfJEaittai»-t-5. 7Vu=*V# 

yfZftOo 

[0 3 0 4] ^/<*y^«FCIi, h4ilfil0 

EJSK.fcSi&tttoMH'Ji-^H* ©£jfcfcJ:iflMt»«: 
T?»St»S:ffiJtL, /<^^»ciSv^tt*o!iB0!J*«:flEJl 20 
[0 3 0 5] y y^3j*^TLfc*» ^Mji^5 

©flqffc&fltjfcU *9t#*fc£t>*7/u=^#;*&i&£ff 
±Ltz'& tcg*#;*»£3gAU ^<y#!)y^glB© 

[0 3 0 6] (ggjfcftl 14) 034 (C&^T, ftgtJBj& 

Ifs©H 4(DHJS0ij[covNTtiiW-t-S <) fcflSfcisi^ 
"C, iWE»«ira««Mfl-ttra-1ff-9-«r(*UT, ^© 30 
Rfl«r«t«. 0 3 4 \£*-rmimtiL2M S ttMR/ 

[0307] *mv>nmztimw s »±, w< 1 rt 

{C, #-y,Mi, fflKi: L-C©-7^3 0t, 

[0 3 0 8] ^m<D9—^y M/*^3 0M<OE(t 40 

10" 2 Pa*-ettT$*5wii5T?#, *oftI#h 
[0 3 0 9] ^©ffK^SC S CDgjffrco^TSi^ 
it, ft^lrt5r#Mf5„ H*jri 5 0rS©K 

^iio" 4 ~io -5 p a icjiLfc^, &miJ**m> 
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©R£#*«r*AU ^x^3 0~-©*/-?.y*£fir 5„ 
[0 3 1 0] Xs<y fHtK.lt* f—fyYAbt?^^ 

0 1 <Dfflicm&£titzmmi&# 5 «, m#MB.i&&±x? 
m&mcx. mmn<Dmm±x<Dmw}%.ij£.j£ : i&m<Dn 

[0 3 11] ^y^!)y/^7Lfci, !RttJK#5 
tS«l O^PflR^ifihLTTyu^^^xjoJ:^**^ 

✓<1 CDX££rS£>3, ^x^3 OSr^V^lfl-^S^til 
■f. & lc ^-f 5 >7 Oico^T, |^ 

[0312] (Ute^J 1 5) 03 5 ICfcl^T, SflKJlM 

giswf 1 5<nmmm^^^xmm-r^o 

z%m-rz>o 035 {C7ni-3»R^igia s «r f - 
[0313] *m<nnmfmmws n, h □ 

S32i, iWtl9ch DCfS9ailrI^ 

lrtlC, ^-y-yh4t < SS^LT©!)x/n 
30^ f—fy h4t!)x/N3 0 i©WI-EK**tfc 

«lts ro^»ftiiw*fi5c(i, ±fEHJ£0y l left 

[0 3 1 4] *0iJW-7^ hn>fl;ffi3 2(i, 10 0M 
Hz©ifcH»«R9 c£DC«S89 a-CiHESih,, 9^ 
-'n3 01-{4 > 13. 5 6MH z (DRF s<4 T *tf%U)U£ 
thZo *«©*18&*SSttSli. lOOMHzSiJljS* 
iB9c tDCtS9 a»S*t*^7^©3y ha—;l> 

*1rZ>z\tfcX%Z>k\<^bmM^hZ>o 100 
MHzia^StSM9 c£— St^tLt±i 1X7*7 X 
-^^{^«?, DCWB9 a-C^-- i^y h*«lESrlW»L-C, 

ati: 7yx^m&*mKMm-$-z> Z. t frX% i, <DX, R 
[0315] *M<ommzj&mws<Dmmz^^xm.w 

it, ^+W<lf*3Sr#^-t-5„ f^w<irtA«3f^«3j| 
$Sio" 4 ~ i o " 5 p a (cjg uri^, 

AL, 7x^3 o^co^/-?j/^$rtf 0o 

[0 3 1 6] ^BtlCti, ^-y-y h 4 t 1731^^3 
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[0 3 17] ^.^yy^TLf:^ IMktttt5 

-To 2k^^/<5/^-T5^^3 Otco^T, PI 

[0 3 18] (Ultm 6) 03 6fcfcVN-C, 
tr, BufEH160iJ^^95«-(c:i±|sl-^^-^ftLT, io 

[0319] *m<Dmmmf8.mwsftECRt!im.ztem 
iT-fc5$i*K3 8 t, mk^mzB<omm^m 

fcT-f 2 u&ZmAi'Z>tztb<Dttm& t g 3 A *5 itf-r 
-f*o|4i»A&3 5<t, l*#0#-^y M £« 
10i ; ifi*;^2 0t > ^-y5/h4tSfil0t 20 
nmidiEtt$ft£!IMUI#5 f+y#-7tm 

[0 3 2 0] *01J<D?$fiSJlM3£g S (4, E CRM^tt 
li, S^*«3§38^2. 4 5GHz©W^D)6$ri 

(rj, -r^^*>0 3 6 <7)±T*[*]t-{4, mmtffpimzirix 

[0 3 2 1 ] *«0*RUfiJc«HS-Cr4, ECR^yX 

w*no b<nxhz>. ^M'Dmmitmmw. 

#5. 40 
[0 3 2 2] *«ro*R^fijtSg«SO»f^tCo^TRW 

#SrJ£<ol*££fcaLfca» 3 4i^^ 

n&fc^AU «S[=i>i'/i'3 6fc*«E£«EU £iB#fi 

AU S«l 0— <n*'<y$*ffD a 
[0 3 2 3] X/<y^Ctt. ?-yj/h4iifil0 50 
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t «>in (cias $ HfcjwftKi*: 5 tt, jimmi e£*5 ± urn 

[0 3 2 4] 7,/<y9 ]) y/^xTLfct, -v^^njS 

0 i"<fl.~ft 9 tttf". *:0>8, ^ic^/N-y^-fa 

[0 3 2 5] (Igjfeffl 17) 037 iCfc^T, ftRj&jS 
gfSW^l 7W||Jt0!IICOV>TlftWi-S. #«IC*J^ 

■c, mmnmmtmm&mam-ft^&tfLx, 

[0 3 2 6] *H0ftg»lgj£g|KStt. fffC^Lt 
Wntfhiltz2^<D9-?y V A, 4 k, 2KD9 — fv 

ttbMzmmi 0 k, V-fvYA, 4»±4fc(4T(- 

51 2SrffltfJ;9[^{tfc*xfcT/-K4 9—9 
y V A t mm. 1 0 k ©IB |:ER $ ftfcf^tt 5 k , 

©«fifcH:, ±fa3U£#j i icffisweflgjft&iB s t p«-e 

[0 3 2 7] *MO*R^g|tS-Ctt, <<7t>WmiZ 
S-Vt—Vv hfrbMtii£titzn?te, MJjMBo <Df$ 

tt, S«4^7 B 7XV(7)^|C*3< r <t^-e#, fi^EE* 

[0328] *M<Dnmmf&&ms<Diiift\zr>\ t *xmi 

i"5 c *«1 0$r-tr-> HLfcSL ^H*»#iS3RSr^» 
S-fr, ?P0^rof ^>^<ortg|5Sr#fi-r-5o ^\>y<fh 

^m^m^mio" ~io -5 paic^L/cs, * 

v^t\\z.T/v*vjJ7.k-kMU* k (r>m.^1S* Sr^ 
[0 3 2 9] X/<y#l*H:f±, ^-yyf4, 4 ir 

[0 3 3 0] ^7?Py^7U:i, iSi^S^y 
X-rSr#±L, f&feilft 5 1 0 <DUm$:Wit LT 
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[0331] i&imnifcm i ) A#m*mmm i 1 l 

t, h y-ff— YW) is'J ^yCMOSTFTSft© 
H^0"J?r^1- o f- y7°y— hWtfV \sV ^ycMO ST 
FT£f£§W-5£tf>, EI3 8(£*-fJ;3lc, 3fc1\ ffili 

ttwsfii o±<tv>&< ttTFTffMffl^ic> mm* 

*imtettmicLxis%, mi 8iz.7F-rxxmAJtmx\ 
vmrnmnrnk'sv =>>i2 1 i&u^t->y =vuji2 

y 3^112 i 4^R)c8ii-?>o io 

[0 3 3 2] IS10 (DUKit, T F TffMi® 

mum-±, 2 o o~ 5 5 ov.nm?>itmtbi&mmw£ 

irofc*, TFTMgMfC^TSISfijg^fi 

X.lf, .5 0 OmmX 6 0 Omm©^#$t% 0. 5~ 20 
1. 1 mmJSS t £ft5 0 

[0 3 3 3] TFTMfg^&^-C, SISfig 

#800^100 0 o CgS<75it^S?ai:^?>^(i, 

7) ^Mltfciail 1 5 cm~3 0 cm<D*i% £X\ 7 0 
0~8 0 0 ymJ¥£ t £tl-5„ 

[0 3 3 4] fttC, Illg~ll 3IgA^/j:5 by 
T'y- hS^U ~>LI 3VCMOSTFT(DffiIg|:o 30 

+^<f*, M$.m&vxmmcft&£?izmuzti, m 
m i o as* i ~sg 4 c^^-y ^^rt ^wciiig «ifg(cjFM 

ft, *<75iaia(c«cit^(c*i~M4^^^^iHg$ 

[0 3 3 5] *"f, IS 1 Ifi-C\ EI 1 8 (C^1"^^#A 

um (200-55 0*0 txtiam-tZo ##!l-en, ^ 

iti/V 1 1 £, 5 0~2 0 0 (nm) (Dff^^ 

[0336] ±iE^Biffl<75^fb-> y = yt2i in 

10 3 3 7] S«l 0£, *2<75^^V/^C^ig 50 
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^flifflroieft:->y =^2 1 2£ffM-t3o #0J-t'fi, 
ift->!)3yi2 12|r 1 5 0~10 0 (nm) <Dff$ 

U S&3Ig-C\ Ell 8lc^1-#*3fAfi«(cJ;i9, # 
U->!J^I2 1 3£7FM-t-5, 

[0 3 3 8] ^£>i#, f-tfy h 4 kLX, is}) =>> 

Hg2 13£, 5 0~10 0 (nm) OJ? £ ICJKlfrf 5. 
[0 3 3 9] — j&f", ffifi (2 0 0~5 5 O'C) t*->U 

3>-^^/-?- y ^ y T=ziw r * > y =■ 

aw^ft^, #3&lfm±, iifi4^!^J;i9 ->y 3V 

[0340] #y->y ^12 1 3^)FM$ftfc<b, m 
y- hmmmmvimik'/v => >§£2 1 4 ^j&bh-So $ 

immm<Dmt^ y y = # y 

-> y => vim, y- Mfe^iiro^fbv y => v^^ii^m 

[0 3 4 1] *0iJT't4, ^/^^^•^>-^^fflV^-C 

• *s<y £ o [znffcl,1ti>K 

ttl^. Z.<Di.o\z1rZ>b, *sl/ifA' £ f-W<X^'< 

[0 3 4 2] &<^T\ ±fE#y ->y ayiif+^/V 
fB«ti-5MOSTFT©f^»Srfr5. E5XS<tL 
T, El 3 9IC^-t"J:5IC, N^-^V^/HVIOSTFTffl 

•^V^/HVlOSTFT?r, 7t H^v/^ h r 1 fv^^ 

U PS^Mfe-fty (0iJxtf, t^wtyB* ) 

0ilx.fi, 1 0 k e Vt*2~3 X 1 0 ' ' atoms 
/cm 2 <D K-XiT'fT^ji^, JKy ->y 3>-gcoigtt 

[0 3 4 3] #;^-C\ I61g^ LT, EI 4 0 td^-Ti 
5f-, P^^r ^;wmo s T F Tlrof t v^^iiro 

OSTFT5r7tfU^hr 2tvx^U NM^M 

#j-r^-y (0ijx.tf, y>--r^->-p + ) £, ^jxtf, 10 

k e VT-1~2 X 1 o" atoms/cm 2 «K~X 

ftT'JT^ix^, #y ->y =>>iK)NM{LLfc->y => >m 

1 2 

[0 3 4 4]#:^-e, El4 1iC^i-J;p 

Xli, J?£4 0 0 (nm) (Cltffl$-B:2) 0 
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[0 3 4 5] $1% *f- -t V< 1 F*, tcStg 1 OtJi^U 

1 a Srllif^ *-fr-C^+ 1 rtfcgflBBErtfcfcS 
*-e#55-f*i: itlc, IMe^* 2tcrtlS£ti7ct-* 
2 a Sr»f^$*TSKl OSrSfJEift* (2 0 0~5 5 0 

[ 0 3 4 6 I IklC, * D V!? > ^^41 2 1 6 10 
lc, ratt^t LT»7/Hi'y^x^At5 0 ^-v 

OlcPJiiU ISioo-iBI^ SSfiKo* y ^-r^ 
/*^^4R2 1 6*»»j*$ii<5. *«TI±, ^y 
^f^y^M2 16iS4 0 0 (nm) 20 

[0347] r«7?t#, ftv^irttwjyv^y^ 
y 77^/9^* )V%&m2 l 6^Bit-efiRIK-t-*J:5 

[0 3 4 8] fcl^-e. ^8IgTNi % 0 4 2lC^ti5 30 
|c, 7* h l/v?7 h r 3£j5fS'**— VlcflMU r*i 
Sr-v^tcLT, ; e!iyfv/i'y^;^li2 1 6* 

y-h«H2 1 7«5JKtttCiyf-^^U, JglC, 7*h 
t'-^ h r 3Sr|^*1-5. 

[0 3 4 9] #^T\ H9Ig-m, 0 4 3tC^i"J; ? 
|C, Pf^y^MOSTFTWy-htS2 1 71: 

X.ff, A s + #Jx.tf, 2 0~3 0keVT-l 

~2X10' S atoms/cm 2 !© K-Xft?>f 
ttAL, 7* h U-^ hmm&. N 2 «<]1 0 0 0U* 40 
1 0 8>~ 2 0 #^0O R T A (Rapid The r ma 
1 Anneal) fSffitU Nft^MOST 
FTC0N + IV-^ftS, Xt*Kl"f ^«#Di 

^MO S T F T«ffittftt-^C Ltl)!^, 
[0 3 5 0] &<^T\ f? 1 0 Igfli. 12 4 4 iZ^-fX 
5IC, Nf+^MOSTFTMy- HfiH 2 1 7 

B + #Jx.ff, 10~20keVT*l 

~2X10' 5 atoms/cm ! ©Mit'ftV 50 
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1 0#~2 0#f|©RTA (R a p i d Therma 
1 Anne a 1) "Cl&ttflSU Pft^MOST 

ft©p + ly-^s, WKwyi«D 2 

[0 3 5 1] &I^T\ SSI lllttt, 04 5iC^-Ti 

5lc, £ffilc#^<aftfeiiU/<s/*y y^iciot, 

i(b>!J3yi2 19* 1 Mtlf5 0~10 0 (nm) 
J?x !Jy->!)7--h#7X (PSG) lg|2 2 0£, #R 
If2 0 0~300 ( n m) JfE „ ^ft % > y =i 2 2 1 
100-200 (nm) J? ^^5. 
[0 3 5 2] #CVT?, fll 2XST(i N 04 6 IC^M" ± 

*-/PSr^tf^iB^r/U5 = !>A/i:ifro«ffifl-»*, fit 

«E^^y^y^^tticj:«j, i 5 or-ei um<Dmwc 

MOSTFTSVNft V^HVIOSTFTcD, -tix-f:* 
IXMG^ML, 7*-S V^tf* (N, + 

h 2 ) tp4 0 0ti y^=i 

htftffiWiSr&gU #MOSTFT^*f 

[0353] (jyw<j3is£0y2) £p>ic % A^n/^ntfe 
#j2£L-c, # bM^y ->y = >-cmostf 

yyaycMOSTFTlrffltsfc*, ®m*'<yf 
y>^Sl-«t"3, HSO'>4<itTFT}|!5jjcfl«l:, 

(3 0 0~4 0 0 (nm) J?) ^FA^-h 

y^77^fst;i7fy/Siia 9, 2o~45S© 

[0 3 5 4] ifclc, mH&'<y9 y v^&lci "9, ^tt 

vk, # y •> y = viK, fitsiBtfflroiWki' y =» ^isi£j* 
aagioottsr, ±$£mt. ±m^mnm 

[0355] ±|E/P" HM^y ->y ayCMOS 

TFT(Df^»ieiio^-C$e>lC»ilBlcttWi-So * 

*])7' ; 7^/<!?y?;U£&<DX/<v?m3 0 0~4 0 0 
(nm) ZBtfL-tZc 

[0 3 5 6] *-f, ft^lrttlSl O&XTf*}) 
yf^/tvtfrb^tiL^&t-Vy h4*»[IU 
#«5R 1 a fctttf^-Br-C^* 1 rt*0f«BE* 1 0 

4 ~10" 5 P a tie. 
7 , ^2|CrtK$*tfcfc-^2 aSr»f^$*-CK«l 0^r 

Bfjeiafi (2oo~55ot) *-e*p!ft-t-5. jskv-e, 
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[0 3 5 7] JSfcfw, Jf£300 — 400 (nm) <D* y 
yx>/*V*/w-a*&R2 l 6«\ ±Eft*WHlt«i 

7*h!>y^97-fatJ t *yf->'^ft«fcJ:9. 2 0- 

[0 3 5 8l fctv?, |&2IgMfc6l£-e> JS1~* 10 
8(e^-f#*jgA?§*Ki.iJ;9, {fcfflBUBw&fkS'y =v 

R& try- h ^aiffl <£>®Kt-> y 3 ^ut, ^y->yny 

[0 3 5 9] »2IgT?fi, #SC3R1 a ^»{t^-ti:T^ 
^^■r^lrtSrBlf^JE^l 0" 4 -1 O -5 PaS 

a«r»#3*T» SKI O^0f£?aS2 0 0-5 5 Ot 

[0 3.6 0] &^T\ *3IgT?, 12 1 8 le^-f 20 
Aff^^t- <t "9 . 3?l<75^>-'<l*J-t*5 0-1 0 0 (n 

m) <Dmz<Dimfgm<Dmk*sv =*>m*iitmr&. r. 

[0 3 6 1] gffil OSr, »2rof--f^<lcfKS 
U »4lg-?tt\ H l 8icjj*-*-#**A«ailc.fc 9, 

50-100 (nm) 0>Jf:£ (DjK N hiffe&RJHtf) 
="VR 2 1 2£7FM-f5 0 

[0 3 6 2] mUl 0£, |3fflft^tiil 

L> I51it1t m 1 8 t*i-^^l»Aft»tCj: 9 . 30 
i/V =*lsfrbt£Z>#— f y 5 0-1 0 0 (n 

m) offSotfy 1 3 SrffM-r-So 

[0 3 6 3] ^4c7)^--t>-/<{C^ii 
L> feiltLt, «R»ffl©IMt->y a^RfrfdcK 
^Rfttt, S*^Sr*AL-C^-r^lrtoSC 
££fi£9, ffig 1 0 £® 9 ffl-J-. 

[0 3 6 4] w 5 Lt, 1 0 ±K»RR©£fc 

->y =»>R*i.fct«? h^y- h»oSft->D=y 
r, #y->y=>vR, «aiR©iftfl:^y =^RSrj«Bti- 
s. #^t\ mcAfmiiMEM 1 1 i^«^^feT% #y 40 

MOSTFT©^fif?„ 
[0 3 6 5] (AflsWHJS0iJ3) *#Wfc£«i«3i:L 
T, fa7^-H#y->!J3yCMOSTFTgft 

©Hitflifco^-cttH-t-*. r^r^y- hM^y ->y 

ayCMOSTFTIt Sffi±«J^* < 1 1 T F TffctS 

tile, BfftttwSSi^y -ffy 

•y?R£3 0 0-4 0 0 (nm) #6£jgfiKU *'f-i> 

* h y yy^wRtfiyf-^ysaffcj: 9, 20-4 50 
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5 g ©f y ^ > tt &J(£-f 0 

[0 3 6 6] &te, «tit^/<y# y vyfttcj:?, &m 

igfcv- y => vRK.tfgfcv' y a vR£j&R1"5 0 Sffi 1 

o©ttt, ±e*«£Wh*wi tmmvm 

[0 3 6 7] jjcic, ra Tvuy- M!#y ~>y =>>cm 
osTFT^gjxgieo^-ci&iEi-s,, s-r, mix 

^y^iO^j/^l3 0 0~4 0 0 (nm) 

ftflflc J; 9, 2 0~4 5g©f-/<-i->fy^l 

[0 3 6 8] #C^T\ JB2IS^M*6IST?. ±IE* 

9, ££l 0±lC«RBifflro«fk^y =>VR (5 0-1 
0 0 (nm) ) , sJ?h^y-Hi«Rffl(0|Wt'>y =>>< 
R (50-100 (nm) ) , # y •> y => >-R (50- 

100 (nm) ) , hyyy-bffejtRfflro®Ht:->y = 

VR (5 0-1 0 0 (nm) ) £j»T5o 

[0369] &v>-e, ^7xgi l-c, xishyyy- 

HfeSRfflwlMk^y 3 vRlc, iffi&flsftHlfcfl 1 <o 
77^&tr^s/^^ySfflc«t9 hy7 , y-Mfe« 

#y->y3y|^ty^, y-^, KNy«*i 

•f -5 MO S T F T rofERSrff 5 . 

[0370] (&fc#jmmm 4 > Afm^nikM 4H 

T, h yT'y- hS^|-> y 3 ycMO S T F Tl$ 

w3ii£0ij£^-r o hy/y-MWa-yy^ycMo 

STFT^ftM-TS^fe, Ifil0©'M<itTFT 

y ^ y y yftic: «t 9 *#^R (*^ a B H ^> y = vS) t f 
-vmmm wt^v^^m *^r$-&t, 

wjt. At$^(i, ±.m&ft#)mmm 1 1 p«»s5ptc 

cfc 9SHR£;fl5o 

[0 3 7 1] ^IC, f HS~f 1 3l6^?>i5 by 
T'y- ha»«lfivy a yCMO S T F TCfSlSC 

o^Tt&W-fSo *T, JBUSt, 04 7tc^1-i9 

(C, g&l 0(7)— 7^- hU-^ h r 1 Sr0f^/"« 

fl:R* (c f 4 ) /7Xv©f* w^SrBgwu yr 
^r^^-ftyxyfy^ (R I E) tCioT, S«l 

0 icsmi 0 a trttMngrift-s. a^2 1 

oaii, ^t5*gs-yy3y©/77*it^^i' 
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dlOO~3 0 0nm > iw5. 0~10. O/imi^fl? 

fi!i£ft-5„ 

[0 3 7 2] &<^T\ $ 2 IgT, 048 IC^-f X 0 
fc, S&l 0±fclM&*5/y =>^!8S£flM1--5c 

ii 1 0 tc^-r #*«iAfit£tc i 1? , ±.m<Dmmm 1 ©# 

mottle, ©H2 1 0 a£->- K^y^^t"?* 
v'-rVH&BS-frT, =^Bt2 2 2 4rftnm~ 

0. 0 0 5 n m (MZ-t£ 5 0~ 1 0 0 n m) (75J?^(C, 10 

[0 3 7 3] SMS 1 0 ±fc*£« LfclMSiftS' y 3 >K 2 
2 212, 3if^^->-V^SL^t<73T-fc5^, wft 

IES^2 l o a<nftW£M*lzmz-Z>z. itCioT, fig 
[0 3 7 4] *^f H ->y n^B!2 2 2 jWBJ* Stlfc % 

H4 9(c^i-J;9i-, laigiLt, @i4lc$t^ 

xm*&mz£v. iat« i fc*r#wey- newi 20 

fflroiWk^ y 3 >-BI 2 2 3 SrfijcK-f-^o 

[0375] rHt> mm**?*]) >-yt?y7* 

[0 3 7 6] f4Igt LT» 12 5 0 (C^r-T ± 5 N 
^•V y^^MO S T F TfflOf-^ >*/Hiljt©^*fi«* 
^Sr*JP1-2>fc*{-^ Pft^MOSTFTS:7t 

li, tfnW^VB* ) &\ 0iJ;tl2, 10~20keV 30 
T* 2 ~ 3 X 1 0 " a toms/cm 2 <£> K-Xitfl 
fcfc*, ipgA *s y 3 ^Hfl<75«m® £ P SUffc Lfc -> y = 
>M l l ir-f-So 

[0 3 7 7] &V>-C\ SI 5 Igi: LT, 0 5 1 IC^-fJ; 
0 I-, P f -f y^^MO S T F Tffl©f t y^^© 

OSTFTSr?* h h r 3t'-7^^ L, NSPFM 

#i-r^> (mi*, yw^vp* ) {*j;iJi, 10 

~ 2 0 k e Vf 1 — 2 X 1 0 " atoms/cm 2 <7> 

K-x*-efr*,a* % *Mf B v-y =>^oN^LLfo 40 

D^yfi 2 fc-t-So 

[0 3 7 8] &^T\ m&T.UX\ 0 5 2(C^-TJ; 9 

±.&.M:#tomi&mi<D%7T.n.bmm<»mMic£ 

H2 2 4&, JP£4 0 0 (nm) -It 5. 

[0 3 7 9] &V^T\ #g 7 lUT'li, I5 3l:/Tti? 
fc, hl"^ r- r 4&0T^* — VMJIMU rtL 
Sr-v^lcLT, ^E-y y^>-/^y^/u^ii2 2 4^ 
y- r-ttffi2 2 5roi#Rfc'<* — ^y^-^U 7^ 

hU^hr4^t5, 50 
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[0 3 8 0]ftl^, SB8IS-CI1, 05 41^-f-J; 5 
P^-tV^/UMOSTFT&tfy- hl:S 2 2 5£ 

*.ff, A s + ^f^Sr, fliRii, 2 0~3 0keVT'l 
~2X10 15 a toms/cm 8 ©K-Xit'-fty 
ftAL7t r- M&*&l-, N 2 "pfilOO CCT* 

I-12 0MIORTA (Rapid Thermal A 
nneal) T'fSttffcU Nf t y^MO S T F T<D 

n + ly-^sicS! stfKKyf«D, **ti?fi 

[0 3 8 1] #C<^T\ f 9Igtli, 0 5 5tC7F-r£o 
It, Nf t y^/WMO S T F TSt^y- h Sffi 2 2 5 * 
7*H/^hr6fv^^U PS!**&*U-C*>5, 0*J 
X.fi, B + #R 12*, 10~2 0keV-Cl~ 

2X10 15 a toms/cm' ©K-XiT^tyg 
AL7^- h U-v 5 ^ M&iftl', N 2 TOlOOOtt'l*) 
2 0WWRTA (Rap i d Thermal An 
nea 1) -CfSttffcU t^MOSTFTOP 

+ iy-^fli«s. MKwyllDi &*ti*tii& 

fife-f^o rcORTAMSIiN^+^^/HVlOST 
F T<75ffittfc£-i|flC LT t i l\, 
[0 3 8 2] tt^T\ Ml 0I@-?I2, 0 5 6 £ 

IWt^y 3VK2 2 7Sr, W*.ff 5 0~1 0 0 (nm) 

ff, !)y-yyy-h#7^ (psg) i^2 2 8Sr, 

Ii2 0 0~3 0 0 (nm) J?, Mit 1^2 2 9 

m^-i-i. 150-200 (nm) J¥fCfi6R1-S. ' 
<Db£, »ftv/9=>'R2 2 7l4, 014l^i-^# 

PSG12 2 8I1 PSG*»P>*5^ — h4Srffl 

v\ 01 o\c7jki-^^mxmm\cx ±mmmmi<D 
mmxf&m-rz* mt~> y 3 >m 2 2 9 012 1-^ 
-r^^^Afli^ic ± 9 , ±fe^j£^j 1 ©^w-eriw-r 

[0 3 8 3] ffl llg-eil, 0 5 7|C^i"J; 

pic, ^McD0fS{iSl-3>^^ h«SBB»tSrfTv\ # 

&m<Dmmx'<y* V yrmmicx-ix 1 sotti » 

m(Dm^mmL, Ztl^^^-^^y^-yVLX. P 
y-T y^MO S T F T&VNfty^/l'MO S T F T 
©, -£;ft€;fr©y-*XI4KW>*iSXt2D£y- 

(N 2 +h 2 ) 'p4 00'Cihf-yy^-«.iLtt- 

5 y^3^^^ hir^BJpte^Ht, &MOSTFT 
Sr^fit1-5„ 

[0 3 8 4] (AfrWHig0<j5) *^^HJg0<J 5 t L 
■C, /KhAy-M^i-yynyCMOSTFTfiS 

©H*W*^-t-. * h^y- FSWSili'llayCMO 
s t f t tftm-rs SS^>4 <HTFTM 



(38) 

73 

(Dm^ z e , jy ; f>/^y-$'^^(D^y<y^m ooo 

-4 0 0 (nm) ff) ^hAy-hlMI 

fd-tz, #bJ±y-bmmiu*. vimy*bvyyyy 

[0 3 8 5] m$i.<n>J>t£ < 1 1> T F TffMfTg^lC 

y =>>m*f&m£^z>o i«io©tt«, A#$#ii, 

[0 3 8 61 ±|S# h^y- hS¥i&(l->y 

*1\ |glIg-C\ 11£lO»'M<HTFTi« 
±EA^^ffifU wm7Xgt[^«(73#li|M(cJ: 
9. -f^rls/ 5>9 ^^.(n^'^vZ^Z 0 0~4 
0 0 (nm) tLt, Rffl7thyy^7 

^Rl/^y^^&flft-i 2 0~4 20 

[0 3 8 7 I &I^-C\ 01 2 ^H-tf^ig Affile £ 

"9 . ±3f»^j£^ 1 1 mmo^mx\ 50-200 ( n 

bmWW^MX-, 5 0-1 0 0 (nm) ff^COtf; V 

[0 3 8 8] #;i^T% 0<d— iffitc, h Uv> 

C F 4 7°7XV(75F + -C:t^£!!SfcfU DT^f 30 
jy-iirls^y^-Vf (R I E) (CjCoT, S1£ 1 0 (£ 
d 5 0 — 2 0 0 nm, itlw 2 — 3 n mOgf 1 0 a 

[0 3 8 9] 7tM/-^Froi4^ic 1 *%W(Dfiikm 
y Affile £9, isioltl^^y 

bh^bh-So **s<r B ->y =^!«ii> ->y =^«b&5 

^-^j/K4^fflv\ 01 0{c^-#xjgAflgJI(cJ; 

9 » ±.&<nmmi i w/jf y y = ^mm^m^ t mm 
o^wck vm&L-rZo rwttic, &moa^->- 

VBlSrSfc/im— 0. 0 0 5 /im (0HX.IS5 0 — 1 0 0 n 
m) <Dff*fc, ^t°?*->-^j&K£-t!;S 0 #»*i/y 
= vK*»j«**t*:6, 01 4 I c^-f#*>gAffi;1itc < fc 

[0 3 9 0] »l^7^y^ft^7 7 

* ^ fc° J: oT, mWLi 0±lc%.j&M,i/V =>y 

m*mmz*tz>o ^x\ im^^mmmA tmw* 

■Y^IH«4:-f *MOSTFT©f^KSrtT5. 50 
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[0 3 9 1] ft*3> *Wtffi# hA^- hSttfcflaRL 
ffil4ro!B6XS-efT5y-h*«Ji©Bfifci:» t&7Ig 

[0392] (AfrttnttM e ) gfrfttemmm e t l 

t, f^TfrV— YWM&&*s x ) ayCMOSTFTS 

-> y =i yCMO STFTIJ, s^i 0±W>&< t tT 

1^300-4 00 (nm) P6fl?J&SU 

[0 3 9 3] hA^- h«ffi|Cf4, 3lffl7*hyyi/ 
yy^AVt^-yJ-yf&WUzX <0 » 2 0~4 5t©f- 

TFT»j«fi«ic. iiswt*, ^»©a««r»jaL, 

tt&*^s/* y v^'iifefcJ: "9, JRttJSEifciinfRL-CttllE- 
HI, Tt^r^'/JaylW) i: HftlWttrriW 

tt, tfy v-y a^ity- bmmmmnmt'yy 
iioom ±zzmt, JifrMfrmmmmi tmm 

[0 3 9 4] ±f2faT;Py- H^v-y 

osTFT^ftgjiiKco^-c, tsbizum^mfrt- 

3. fllg-C, SSlOO'M<HTFTi*C, 
±E*^*te0iJl»^7lSil^«ro#WitCj;i9, * 
y yx^/^^^^^W^^ y^KSr 3 0 0 — 4 0 0 
(nm) JlM1-5o -t LT, Rffl7thyv^77^S 
tr^y^i^^ftllflCj:"?, 2 0-4 5fgt75x-/<— *-y 

[0 3 9 5] ^V^T\ I2IST\ Hl2tC*-f^# 

a^«(c i 19 v ±.m<Dnmm 1 t^i-^ws-c 50-20 
0 (nm) w.£<Dfcmmm<Dmt<s}) =*>m&&&r 

[0 3 9 6] &^T\ ISIgtll^ 014lC*i-^^ 

^Affi^ir i v) , n^€»J 1 ic^-r^Ni-r? 5 o - 1 o o 
(nm) ff$©y-n6»«ffl©ift{k^y 3^BS**ii 

■T5c ^^T\ £11 0<73-iBlc, 7*hl'^h^ 

H7yft«* (C F 4 ) 7 7 Xv©F* <<*>&mM 
L> U7^7^7Vtyi-yfy^ (R I E) IC±o 
T, Sffil Ol^dSO-lOOnm, iw2~ 3 m 

mwgjii o a tmwmmi-i, 

[0 3 9 7] 7* h<0|&*&t^ *^P^CO(teii 

y V^jfelCj;!?, S«l 0±tC^f B ->y 3^ 

b4«rfflv^, 01 0lc^i-^^Ali^lc«t 

9, ±j£oni&0yiro#y ->y =>K^ric©»^i:iBi« 
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0>#JI(fcJ:9JI*j&1~&. Z<Dt$;{c^ SMlOaSrV- 

yfl&£&//m~0. 0 0 5/xm (0ilx.<f 5 0 ~ 1 0 0 n 
m) <&ff*|;i % if **v^;H£ft£-t$r-5 0 

^ymm^titzh. El 4 WAffittUcfc 
5 , 1 t*i"#«iT««IRfflOiMk^ y = >« 

[0 3 9 8] m->y3VRM$ilt?), iiicb 

[0 3 9 9] &^-c\ ±EJfe»ffllfflWifcfl2^y =»VBt* 

(-it), ±SA^HJ£0iJlO^7Xgi:P^<73#|R 
T?, *y y":r y/^y/i^^©^^* 81 £ffML 

[0 4 0 0] rHt, «i^<'^!)ym^77 
*x.\*9* 9 s-K.ZvX, £Ki 0±tc*^ B B H ->y 

-f t "f 5MO S T F TOflsRfcfT 5 o 
[0 4 0 1] (AttftfUSfll 7 ) Hfeft&lglfitt 7 £ L 

STFT|Kfc<0fStt(««:jjH\ *0tJ<7)N-yy°y-hM* 
gft->'j3yCMOSTFTS:fmt5fcft, S«10 
<HTF TJ^fgigcJC, ^P^S 

«>&VMMtS (ft4ttt77-f7R«) ««U 30 
frig Wy->^yf, 7^77^'>!)^If) t 

K{C^7 1 n^t 0 ^dfv'-^>'^g$-yr6 0 SKI Oco 

[0 4 0 2] ±15, Sllg~ll aiga^fc* 
7y- hS^ B ->y 3 XCMO S T F Tff)(tSlSlC 
ovn-c, 2Jfefc#HlllclMH-*o *1\ %ITMX\ # 

mAmmx\ ±.&<»mmm 1 ic^i-^mtc ± <o , 5 0 ~ 40 

2 0 0 (nm) J¥SO«»IBIfflK>a{b^y =>^§£M& 

^ftlckiK rWT*R 0¥£5~2 0 0 

(nm) ) 2 5 0*Mt5. Jgftttf- 7 7^*1112 
5 0fi, mWA-9-yr -fTif-yy b 4 £ U El 4 
KjjM-#**AfBM«fc <fc 19 , _bizE<7)^j£0\i 1 ciifcs/ y 

=> y*f&m-rz>m&b mm<o^mx*f?mi-z. 

[0 4 0 3] ^X\ g3Igt, *fSffi->y=^R2 
i>b4S#-yyh4tffiv\ E l 0 fc**-*-#**A« 50 
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±ai©nn0!ii»#y ->y ^>mm$.<r>w& 

iBHK«)#WlcJ:5»j4i-5. ^co-k^tc, E59('^ 
■fJ:5K, fefitt-y-7TWT*ii2 5 0±lc» Affile* 
fefi->!l=vR2 2 2«r, 0. 0 0 5 (im~t^m (0U 
X.f2\ 50~100nm) Wjf^lC, ^fc^^ + A-fifc 

[0 4 0 4] r©«t5l-b-C, -^y^^fi, 
7-f7iS2 5 0^->-K (t) i Lt^TPxt^^ 
•>^r^MU 0iJx.fi, 50~100nmSS» 

[0 4 0 5] *fefi->y =>«S2 2ASJg*S*ifcfe, E 
6 0 ic^-T i 5 (C, H4Xg£LT, El4IC7jrf-#;* 
*A*tR(-«t9, HlfiWI l l^-t-^Hg-ey- HiSIRffl 
©M->!)3 ^12 2 3 SrfiJtBti-5. 

[0 4 0 6] I. 5 L"t, ftl^y^py^tArp 

it^^->-iaot, s«i o±tcm*s^-yy =^it 

V^Stti:t5MO S T F TCDflsfgfSrfTOo 
[0 4 0 7] I51gt Lt, 161 IC^-fi N 
f-y V^/UMO S T F TfflcD^-V y^/i/fW©*!*** 
S*«0»1-5fc*lil, Pft^A/MOSTFT*7t 

fi, #oy^tyB + ) 0iJx.fi, 10~20keV 
-C2~3X10" a t oms/cm 2 OK-XifjT 
y 3VRroi»*SSrP®{kLfc'>y =» 

^Jf l 1 £i-5. 

[0 4 0 8] fcl^f, feiitLt, E6 21C^-TJ; 
5 f-, Pft^MOSTFTfflOfty*/l^iO 

OSTFT*7^hW^hr2W^U NS^Fi 
fe-Y^-V (0iJx.fi, yw*>P + ) 0flx.fi, 10 
~20keVC*l~2X10" a t o m s / c m 2 CO 

y = ^Ji 1 2 

[0 4 0 9] JJcl^, l7lSfli, 16 3tC^-t-<fc 5 
It, 7- HW^i Lt©^ !l 7fy/^ v^/u^i 
H2 2 4&, *mm<DfBi1&Xsi>y# V Vt/jfetCto-C, 
±f£A#:W^»J 1 7 XS<b R«©#)R-e, J¥$ 4 
0 0 (nm) Cliflt 

[0 4 10] #C^T\ i8IgTii> E6 4lC^1" J; b 
[C, 7* M/v/^hr 3^f/^-y|cMU rtt 
Sr-r^^icLT, * y y y/ * > ^ /u-g-^ai 2 2 4 5r 

y- h«S2 2 sroj^ftid^-yis/^^u y^- 

b Uv 5 ^. h r 3^^*-f 5 0 

[0 4 1 1] #a^-C\ I91t-C'li, E6 5|C^-fj:9 
(i, P^-V^^MOSTFT.&.tFy— MiH 2 5Sr7 
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fi, As* -T^^Sr, mZ-&, 2 0~3 0keV-Cl~ 
2X10 15 atoms/cm ! ©F-X|t^tya 
AL7t N l^S?* Ymmk\C, N 2 tl!ll0 0 OXlXm 
2 0WWRTA (Rapid Thermal An 
nea 1) -CSttfcU t^MOSTFTiBN 

[0 4 12] &l^T\ 3?1 OXgT'li, 0 6 6(,I:^-f <fc 
N^y^UMOSTFT&U^- htt® 2 2 5 
5:7^- M/-^ h r 5t*^^ U P!PRj5fc#J-t%5, 10 
ftxii, B + Pd-^^r. ft;Lii\ 10~20keVT'l 
~2X10' 5 atoms/cm 2 <D ^"V 
ftAL7t M/v^^ M&±|£(C, N 2 filOpOtt 
| s )2 0g!ffl«RTA (Rap i d Thermal A 
nnea 1) fffittteU Pf ti'^MO S T F TO 
P + Sy-^i«s 2 &U<K^^glgcD 2 ZZtlZtl 
Mffc-fZo rWRTAfflllNft^MOS 
T F T(©?£ttft:&-)i£(C LT t> «fc</\, 

10 4 13] fclrVT?, 1R 1 1 XgT'ii, 067 {C^-f «fc 

*«W©*klt^/'«y4'y >^*fct£j:9£ffi, SHt 20 
3>-Sl2 2 7^, ftxtf 5 0~ 1 0 0 (nm) ff, 
!)y->U^-^7X (PSG) Hg2 2 8£ N {JiJxtf2 
0 0~3 0 0 (nm) ff, ift->y=yl2 2 9%, ft 
^L(4\ 15 0~2 0 0 (nm) f I:^lt5. 

[0414] #:^T\ 35 1 2 Igftt, 068 (C^-fi 

*-/ufc£tf£flBfc, T*5 = * Aft 
ftm^num^yfv xmtioti 5 ofei/i 

^/UMO S T F TSVNf t y^/HVIO S T F -t 30 

LWiXWJEiftG&JBricU 7*- (N« + 
H 2 ) f40 0tlht?>'y?-«!:itTt-V7^3 
h<t«ffi3S{i£&SU #MOSTFTSr^t 

■So 

[0415] (*ffw^s£ft 8 ) Mtftfttemmm sti 
t f TKft(Dnaift*^-r 0 # h FMm^v'y 

3^CMOSTFTSrf^iSi-5fc«), StS 10 40 

1>TFT^ffi«{i, ^y 7*xy/*y^-£-&tf>* 
/<y*K (3 0 0-4 0 0 (nm) Jf) fciBdtU #h 

^y- ha^^jFM-r^o # ha^- r-m&icfi v ami 
7* by y^77^so!x S /fy^giicj:*), 20- 

[0416] ifc, £110 0>'>& < <b t>T F TJK*« 
«K^/<y#!J :^tfcfcj:0, «ktt&#&ft]*&l 

r-frfllW) WU (jKy->y T 50 
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ir-TSo S«l O0>ttlt, ^t^fli, ±B&fW<j3Stt 

[0417] &tc, #KAy-h®*iBfi'>y avcM 

1 0 fcfcTFTWKfc, *»W©*«E^^y^ 

y v^jfelc J; "9 , ±K*fc Wetted l©l71gtpli 
<D^mx\ t !l 7*7 V? ^^;^07nX o 
0-4 0 0 (nm) ZLX, Rffl^^hy 

y^V^-f&^y^^^aWl-.fc 1 ?, 2 0~4 5,g» 

-So 

[0 4 18] Jfcl^-C, I2IS-C, *ftm(Dm£X'<V 
(DllKaft 1 |C^-f-#|liT% 50~200 (nm)f^ 
[0 4 19] #^-?\ «3IgT?M:, *ftm<D®m*'< 

ytrvy-ymcx*), 01 4 J: 

9, 3US0t| 1 IC*-t¥(fiT* 5 0 ~ 1 0 0 (nm) ^£C0 

f4igtu lwavvt, *<£i&¥* 

* (JMSaflf =»» kWT-m&toSLWKm OHM* 

iffilc, *«Wott||E^y* y >^*fclcj;9, &A& 
•y-7r^Ti£|iI 0¥£5~2 0 0 (nm) ) fcJBfifc-f- 

[0 4 2 0] *t^-C, I51gt, '**W©*MK^/"«y 

^ y y^sic i 9 , ^f B -> y 3 yWk&Mm-tz. itA 
^77^71111;, ^ffi{c*^f B ^y a^Ktr. 

0. 00 5^ra~t(im (itli 50~100nm) 

[0421] rroidicL-c, ->y3>ti s f-77-rr 

L, 50~100nmgS©*^v'y 
i^y =^i:frF)lftis»ffl3C-?fc5©t?, ->y 3^ 
[0 4 2 2] 3^^ffM^ixfcfe. 171 

iifflroiftfkvy 3^asritaEfi!iiii-5. :ht« 

T, £Ki 0±|cJMS*'>y 3V0tSrita$-fr5. i^V^ 
T% mfE^WUffift 7 t P«ft*jfe-e, VIM'/!)? 

V— KW^«it5MOS 
TFTOftii^tTPo 



•i « 
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[0 4 2 3] ( jyfcftHi&tfiJ 9 ) Mc&ftttnMW 9tL 

osTFTMm<Dmmmi^\<"xmmi-?> B ?»ta># 

- hWW&Mi^V ^yCMOSTFTIi, £«1 0±<D 

<fc>3, ^Dyfy/^y^y^ox^ y9m%3 0 0 

-4 0 0 (nm) fSSWL, 

file, ssrojgttft^sR-f^-vH* x<n? y-^yy, & 
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